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Abstract of a thesis submitted in partial fulfillment of the 
requirements for the Degree ofM.AppLSci. (Resource Management) 
WEIGHING DECISION FACTORS IN A GIS-ASSISTED DSS: APPLICATION 
IN UPLAND DEVELOPMENT PLANNING AND ALLOCATION 
IN THE PHILIPPINES 
by M.L. Gecolea 
A prototype GIS-based procedure for setting priority sites for upland development based on a 
hierarchical integration of ecological, social and economic criteria and involvement of stakeholders 
in the selection process was developed for the Okoy-Banica watershed area in the Philippines. The 
basic steps involve the preparation of digitised data sets, derivation and classification of ecological, 
social and economic factor maps, elicitation of factor weights among stakeholders of the study area 
and encoding the factor weights into the factor maps, and overlaying and computing the factor 
maps to generate the decision/priority maps for upland development in accordance with the study 
model. 
The key aspect of the study is the investigation of the impact of factor weights being assigned by 
different stakeholder groups as a departure from the usual practice where experts assign the factor 
weights. Factor weights produce the numerical scale of judgement in order to quantify and use 
mathematical operations to produce objective decisions using GIS~Jn a GIS-assisted DSS, factor 
weights link the human dimension of decisions with the physical site attributes. 
Results of the study reveal, that the statistical test on priority rating of selection criteria by different 
stakeholder groups yielded a generally significantly different responses and that the resulting factor 
weights when encoded and overlaid in GIS produced variations on the extent and location of 
selected priority sites. The study shows the potential use of the consensus or multi-sectoral 
approach to factor weight assignment as a key towards generating multi-sectoral involvement in 
ensuring success of upland development projects. It also illustrates the important role the factor 
weights play in a GIS-assisted decision making and in the integration of people's participation 
towards ensuring sustainable development consideration in the planning and allocation process of 
upland development projects. 
Key words: factor weights, geographic information system, upland development planning, 
sustainable development, decision support system, watershed management, land use 
allocation, Philippines. 
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CHAPTER ONE 
INTRODUCTION 
"He aha te mea nui te ao? 
Maku e ki atu -- he tangata, he tangata, he tangata. " 
(What is the most important thing in the world? 
I say -- it is people, it is people, it is people.) 
-- Traditional Maori Proverb 
1.1 Background of the Study 
The Philippines is a mountainous archipelago of 7,100 islands situated in the Asia Pacific 
region . .This country had a population of about 75.2 million in 1997 (NSO, 1998) over a 
·total land area of 30 million hectares. Its population grows at a rate of 2.3% per annum 
while its arable land area has remained almost stagnant for the past three decades. Its 
economy is within the "middle-lower income" bracket by World Bank standards (WB, 
1998), with 31.2 % of the population living below the poverty line (households with each 
member having less than US$260 to spend per year) (NSO, 1998, as cited in WB, 1998). 
About 59% or 17.6 million hectares of the country's total land area of 30 million hectares 
are uplands (UAP, 1994), which because of the prevailing natural and man-induced 
hazards, become especially prone to soil erosion and serious ecological consequences. 
Typhoons, droughts, high precipitation, flooding and earthquakes are frequent occurrences 
. at some periods of the year due to the tropical climate and the country's location along 
maj or fault lines. This is further aggravated by the impact of expanding population and the 
socio-economic circumstances of the majority of its people. 
Lowland areas in the country are already fully exploited and so the uplands provide the 
only areas left for further expansion and resource exploitation. Much population movement 
into, and economic development of, uplands is poorly planned and largely uncoordinated. 
It is characterized by multiple agencies with mandated administrative jurisdiction over the 
resource area, each with different and often conflicting objectives such as preservation, 
forest production, power generation, military reserve and mineral production, among 
others. Despite this, PCARRD (1977) reported that squatters populate most of the upland 
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areas (hills and low mountainsides) are populated by squatters and used by its occupants 
for lowland-style farming. Based on the estimated upland population of 17.8 million (or 
3.18 million households) in 1988, by the year 2025,5.24 million hectares more forestland 
will be cleared to accommodate the increasing popUlation (Cruz and Zosa-Feranil, 1988 as 
cited in UAP, 1994). 
Forest denudation, often the result of slash-and-burn farming and illegal logging and 
settlement, occurs at the rate of 80,000 hectares per year. In 1987 only 6.46 million 
hectares of the country's 17 -million-hectare forest cover in 1934 remained, 1.79 million 
hectares of which were rendered unproductive forest (DENR, 1991) due to continuing soil 
degradation . 
. In formulating the Philippine Strategy for Sustainable Development (PSSD), DENR 
acknowledged that "one of the more revealing lessons learned during the past two decades 
of environmental awakening in the Philippines is that the maintenance of the earth's 
delicate balance by the mere prophylactics of pollution control and other ecological 
mitigation measures cannot ensure sustainable development" (DENR, 1990). Hence, the 
plan embodied in the PSSD underscored the need to overhaul the traditional concept of 
development, towards a more holistic view of development rather than focused exclusively 
on economic principles and the political economy of natural resources. 
But the PSSD's aspirations are too ideal to achieve. In many upland areas conflict is 
. occurring. among resource managers, foresters, agriculturists, traditional shifting farmers, 
lowland migrants, energy developers, settlement developers, pasture managers, local 
government units, and other interest groups due to absence of clear and workable 
development program and policies for these areas. Decision-making is often fragmented 
and haphazard, with short-term economic imperatives dominating. Pressures in some areas 
are now so great that more attention heeds to be given to traditional users than to 
ecological issues. 
Indeed, whether in the Philippines or in other countries, uplands have always been the life-
support system of the lowlands - their forest nurturing the watersheds and regUlating the 
water and nutrient cycle on which the lowland production depends. Today, with 
deforestation, land conversion, conflict of land use, soil erosion, and influx of migrants, 
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among other reasons, the uplands and their people stand at a critical moment in their 
history. Uplands are so important that most current development thrusts in poor and 
developing countries are now focused on these areas (Hamilton and King, 1984). Why? 
One reason concerns the fragile and strategic importance of the uplands. Uplands contain 
the tropical rainforest ecosystem, which is the oldest and most productive and protective 
ecosystem on earth. Second, the uplands are the place where the increasing population of 
the poorest of the poor live and the destination of many from an expanding population. 
Third, the uplands 'can become a destabilising force in the peace and political security of a 
country if their environmental and socio-economic conditions are not improved. Properly 
. developed, uplands are a key to sustainable development and progress (IIRR, 1990). 
The Philippines has deep concern about its upland resources because of the role they play 
. in the country's agricultural, energy, fisheries, forestry, rural development, and mining 
sectors. It is common knowledge that this tropical country's uplands also serve as 
repository of its last tropical rainforests and wildlife resources, in addition to serving as 
watersheds for the more than 30 major river systems that supply the domestic water needs 
of the predominantly rural and agricultural nation. Moreover, the uplands comprise 60 
percent of the country's total land area of 30 million hectares and serve as home to many 
indigenous cultural communities. 
Perhaps the most poignant statement on the role of the uplands vis-a-vis the well-being of 
the Philippines was made in 1983 (when the term "uplands" was not yet popular in the 
. envimrnnent and natural resources sector) by a well-known Filipino anthropologist, Carlos 
A. Fernandez. In a paper presented in the first national conference on research in the 
uplands that year, Fernandez had this to say: 
"Even if the Philippines government poured all of its resources, money and talent in 
expanding the carrying capacity of the lowlands, it would still become all too clear that the 
next focus for rural development efforts will have to be the uplands. For it is in the uplands 
where supplementary and additional food sources will be grown. It is the uplands, which 
will give Filipinos temporary elbowroom for the land shortage. It is in the uplands where 
landless rural people will find a new option for fighting rural poverty. It is in the uplands 
where alternatives for fossil fuel requirements may be produced. It is in the uplands where 
consequently new problems of tenure, social justice, and human rights will be fought. And 
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it is in the uplands where the long-term viability of resources needed by the densely 
populated areas - such as irrigation water, timber, and coastal or fishery resources - can be 
established." [Carlos A. Fernandez, "People of the Ash-Covered Loam: Directions in 
Ethnographic Research in the Upland Areas of the Philippines." In Charles P. Castro (ed.) 
Uplands and Uplanders (1984)]. 
Sustainable development (the use of resources whilst safeguarding them so that they can be 
used by future generations) is clearly a major issue facing upland development. Ground 
implementation of the concepts becomes elusive due to varying perceptions of the 
importance of the factors being considered in resource management and planning, such as 
ecological, social and economic factors and the weights with which site-specific attributes 
of these factors are balanced. 
One tool that has been used to analyze resourc~ management problems in many countries 
is geographical information system (GIS). GIS-assisted systems allow planners, resource 
managers, and local government units to comprehensively plan the development of a 
particular resource unit. Largely used today as part of decision support systems in formal 
planning, GIS is beginning to be used in the Philippines as a planning tool in the uplands. 
In fact, DENR nowadays uses GIS to determine the exact areas and geographical 
boundaries of certain upland areas before allowing projects-to start therein. Even non-
governmental organizations (NGOs) working with indigenous upland dwellers - such as 
the Philippine Association for Intercultural Development (PAFID) that is assisting the 
. MangyanJribes of Mindoro Island to get tenurial security over their ancestral domain - are 
now relying on GIS for much of their mapping and development planning activities with 
the tribal people. (Castro, C, pers. comm.) 
A key element in the use of GIS is weighing factors. Factor weights (FWs) are used to 
designate relative numerical importance· of decision criteria from the perspective of the 
decision-maker, which we normally associate with the expert/so The normal practice 
where experts solely assign the weights of the decision factors often ignores the 
importance and relevance of the participation of other key stakeholders or development 
actors such as traditional farmers, local government units, local program implementers, and 
policy makers, among others. Furthermore, there are too little literatures available about 
how FW are derived and the effect of their changing values on decision options. In 
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particular little attention has been gIven to methods of directly incorporating and 
integrating different preferences of a wide range of stakeholders to development planning 
and allocation, specifically with related GIS-based problem solving application. 
Exploring ways and means of integrating different levels of FW is clearly an issue for 
upland management, particularly for ensuring participative and holistic approach to 
development planning and resource allocation. This study was aimed towards this 
direction. 
In summary then: 
• 
• 
• 
Upland management in the Philippines faces major challenges if it has any chance 
of achieving sustainability (measured by multiple criteria). 
If GIS is to assist then a method for appropriately developing and incorporating 
multiple FWs is necessary. 
A planning system based on GIS has the potential to help reconcile some of the 
major problems. 
The focus of this research was to examine how FWs as used in GIS are, and can be, 
generated to best reflect the multiple and diverse objectives of upland stakeholder groups. 
Different combinations of FWs were generated from sampled stakeholder groups within 
the study area, the Okoy-Banica watershed in Negros Island, Philippines, as a case study to 
ascertain how variations in FW could affect planning and decision-making in the selection 
. of de.-velopment sites. Finally, recommendations were made about the importance of 
weighing factors and how to derive FWs in ways that will deal with the possible 
integrative or participative approach to resource management. 
1.2 Sustain ability: Concept and Requirements 
Upland development can be associated with development goals such as increased 
productivity and income, enhanced sustainability through soil, water and nutrient 
conservation, community participation and equitability. In order to integrate sustainability 
into these goals, F AO/IIRR (1995) stressed that the goal of development must satisfy the 
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ability of the system in use to recover from major and cumulative perturbation from 
development activities such as soil changes, major droughts and other natural disasters. 
In the long run, development must meet the needs of the present without compromising the 
ability of the future generations to meet their own needs using that resource (WCED, 
1987). It is therefore imperative that careful planning of development programs should 
meet a balanced consideration of the ecological, social, economic and other add-on goals 
to allow system recovery and continued development. 
While upland farming is considered the centerpiece of upland development (IIRR, 1990), 
the goal of upland development should not be solely measured in terms of increased 
productivity. Being fragile in nature, the uplands must receive conscientious attention for 
. stability of resource use and their ability to recover from minor and regularly occurring 
stresses such as rainstorms, temperature, floods, pests and diseases. As the uplands serve as 
primary refuge for the poorest of the poor sector of the society, their development must 
provide for equitable access of people to factors of production (land, labour and capital) 
and benefits in order to minimise further pressure on the ecosystem. 
1.3 Issues Affecting the Study Area: Okoy-~anica Watershed 
The study area, a 15,000-hectare watershed, is within a 133,000-hectare geothermal reserve 
called the Southern Negros Geothermal Project that is under the administrative jurisdiction 
. of the· Philippine National Oil Company - Energy Development Corporation (PNOC-
EDC). Despite being a geothermal reserve, the area is diversely inhabited and covers both 
public and private lands. 
From the standpoint of PNOC-EDC and the Government, the Okoy-Banica watershed is 
critically important to geothermal development projects, both as an immediate location of 
geothermal wells and power facilities, as well as a recharge area. The hydrological 
characteristics and stability of the upper watershed catchment, the uplands, significantly 
affect recharge of the geothermal reservoir underneath the area. Geothermal power plants 
use steam from the depths of the earth to run turbines that drive electric generators. 
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The trees and other plants in the watershed play an important part in the natural cycle of 
water. They keep water from running off the land and allow it to filter into the ground. 
Underground supplies or reservoirs are thus refilled and the water flows through 
underground channels into lakes and streams. When the vegetative cover is destroyed, this 
natural cycle is disturbed. Rainwater runs off the land rapidly (surface runoff) instead of 
percolating into the ground, thus inducing flooding, erosion of fertile soil, drying up of 
geothermal wells and, in severe instances, damage to properties. 
The uplands of Okoy-Banica watershed provide the vital life-support system for some 
80,350 inhabitants relying on it for agricultural, industrial and domestic water supply. The 
watershed is host to a 11O-megawatt geothermal energy facility (expansion still going on), 
which supplies electricity to homes and industries on Negros Island and the nearby islands 
of Panay and Cebu. Like many uplands and watersheds in the country, Okoy-Banica is 
constantly exposed to socio-economic presslJl'e brought about by population growth, 
predominantly by a destructive and subsistent type of farming. A considerable number of 
policies are in place to protect and restrict some critical areas from those destructive 
activities, but these areas are not properly demarcated on the ground nor are the policies 
complied with. The extent of the criticality of the land-use and farming practices vis-a-vis 
the biophysical conditions of the site has not yet been established by scientific means, 
hence many sectors of society are complacent about heeding government restrictions over 
those areas. 
·1.4 ._. Significance of the Study 
The rush to contain the problem of deforestation and environmental degradation has led the 
government and other agencies concerned to formulate various short-, medium- and long-
term upland development programs in the country. Budgets for these programs are usually 
sought from national and international agencies through loans and development assistance, 
which are usually insufficient compared to the magnitude of the development program. 
Worse, they are wasted due to lapses in project planning and formulation, lack of an 
objective system to do the process of selection, unresolved land-use conflicts and 
management objectives, and lack of stakeholders' participation, among other things. 
7 
Solving the problem entails considerable balancing on the part of resource administrators, 
requiring a great amount of information and analysis, especially if budget and other 
development resources are some of the constraining factors. Whether fund-constrained or 
not, development planning needs some degree of site prioritisation scheme through reliable 
information and decision-support tools. 
Currently, selection and award of development assistance for upland development projects 
mostly relies on ad hoc criteria and arguments, and on discretion central authorities (and 
experts) with lesser emphasis on the inputs of the local people who will in the fIrst place be 
directly affected by the interventions to be made. This is what happens in the absence of 
reliable, systematic and objective land-use planning and allocation system based on 
scientifIc procedure. Data capture in GIS offers a great potential solution in terms of 
,database management, profiling and analysis and computer-aided retrieval of 
data/information. However, to enable the use of these data for priority allocation purposes, 
a factor weighing method is necessary. 
The conceptual framework of this study attempts to address most of these problems 
together in a holistic approach. The contribution of this thesis lies on the scheme for 
streamlining the process of capturing and analysing information for upland development 
planning and decision-making, as well as integrating peoples liii:mt/preferences. The often 
subjective and biased decision-making process may be transformed into an objective, 
integrative and participative way of generating decisions through weighed importance of 
. decisign :(actors across various stakeholders groups as considered in the framework. 
The system will assist the PNOC-EDC to effIciently manage its 265,000 hectares of 
geothermal watershed reserve, which includes a considerable area of uplands for land use 
planning and allocation and in the process catalyse the way other upland areas in the 
country will be managed in the context of sustainable development. The impact of local 
inputs and potential integration will be discussed. 
1.5 Hypotheses, Research Goal, Objectives and Scope 
Two (2) hypotheses are to be tested by the study: 
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1) That there are no differences between stakeholders of what is important in planning 
decisions. 
2) That there are no differences m planning recommendations/outcome between 
stakeholders. 
Objectives of the thesis are: 
a) Establish whether there are significant differences in the preference responses of 
the selected stakeholder groups to warrant the use of aggregated (multi-sector) 
approach to assigning decision factor weights in the selection of priority sites for 
upland development, in lieu of the expert weighing approach; 
a) Explore the possibility and implications of integrating decision preferences of 
different stakeholder groups as a means of achieving an integrative and 
participative approach towards satisfying the principle of planning sustainable 
development. 
In relation to hypotheses and objectives of the study, the research will help or lead to the 
develop a GIS-based procedure for planning and allocation, particularly prioritizing areas 
for upland development using integration and weighing methods that involve site-specific 
criteria covering ecological, social and economic parameters and decision preferences of 
different stakeholder groups. 
Other activities related to the objectives of the thesis are: 
. a) . GQllect, analyze and organize the ecological, social and economic factor maps of the 
area needed for the analysis. 
b) Develop a methodology for generating and weighing decision preferences for 
prioritizing upland development sites more objectively which can eventually be used in 
the GIS-based procedure above; 
c) Investigate other applicable weighting methods necessary to derive the upland 
development priority sites and how varying decision factor weights affect planning and 
allocation decisions; and, 
Specific activities of the study consists of the following: 
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a) Collection, conversion and interrogation of the study area's bio-physical information 
and digitised data sets needed to run the soil erosion prediction model -- USLE -- as an 
important component of the ecological sustainability consideration; 
b) Integrating the result of the soil erosion equation, USLE in GIS-based procedure, as an 
important part of the ecological criteria; 
c) Collection, conversion and digitization of social, economIC and other ecological 
information relevant to upland development planning and allocation; 
d) Conduct of a' preference survey among stakeholder groups to generate their 
rating/ranking of the site selection criteria for upland development, and analysing the 
responses for differences; 
e) Deriving and building, in the process, thematic maps, databases and priority rating 
given by each stakeholders group for each community (barangay); and, 
.f) Generating a prescriptive prioritization of upland development sites. 
Over-all, the study will generate the statistical comparison of responses to factor weighing 
between stakeholders to test the null hypothesis of the study, that there are no differences 
between stakeholders of what is important (factors weights assignment) in planning 
decisions and that there are no differences in planning recommendations or outcome of the 
decisions between stakeholders of the study area. 
1.6 Chapter Outline/Structure 
'This lhesis includes eight chapters. Chapter 1 sets the introduction to the study, its 
relevance, objectives, scope and hypothesis, issues affecting the study area, as well as the 
structure of succeeding chapter presentations. Chapter 2 presents the background of the 
study with emphasis on the state of upland development in the Philippines and the need for 
more relevant approaches in line with sustainable development principles. Chapter 3 
reviews existing literature to establish the underlying concepts in the implementation of the 
study methods, tools and techniques of analyses, which include the decision-making 
process, the use of structured decision analysis and decision models, the concept of the 
decision support system, and use of GIS as a decision support tool. Factor weighing 
methods as used in land suitability assessment are discussed and made the springboard in 
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developing the factor weighing method used in the study. Some preference elicitation 
methods are also discussed relative to the subjective model to be used for the study. 
In Chapter 4 the conceptual framework of the study is introduced, and in Chapter 5 the 
methodology in line with Chapter 4 as applied in the study is discussed. 
In Chapter 6, the results of the study are presented. It also provides a discussion of the 
results. The implications of the differences of decision preferences and translated weights, 
and result of the GIS-assisted analysis are interpreted and related needs for future 
studies/research. 
In the final chapter, Chapter 7, conclusions, implications and recommendations about the 
research are presented. Implications of the findings, opportunities and further research 
needs are also explored. Viability of other research applications is similarly outlined. 
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CHAPTER TWO 
BACKGROUND 
"If you plan for a year, plant a seed. Iffor ten years, plant a tree. Iffor 
a hundred year, teach the people. When you sow a seed once, 
you will reap a single harvest. When you teach 
the people, you will reap a hundred harvests." 
- - Kuan Chung 
2.1 Introdu'ction 
This chapter presents the background of the study and the problems the study will attempt 
to address. It examines the state of the forest and uplands, the problems and constraints 
facing upland development in the Philippines and common upland development programs, 
including concrete example of a social forestry program. In summarizing the problems of 
upland development, one of the perceived solutions calls for a decision support tools 
capable of capturing all possible data about a given planning unit and process it into 
information which can assist decision makers decide about development program. More 
specifically, the problem calls for the decision support tool where all possible decision 
criteria for selection and prioritizing areas for upland development in view of natural 
resources constraints, limited development fund, and a compenent for integrating public 
participation in the decision making process, can all be considered as part of a sustainable 
development planning process. 
In the next chapter, a reVIew of the literature is done in pursuit of the solution and 
approaches towards addressing the presented problems in this chapter. 
2.2. State of the Forests and the Uplands 
In the Philippines, two (2) major land classification categories exist: public land and 
alienable and disposable land. All natural forests and areas designated as forestland are 
public lands (state-owned) while those outside this category are designated as alienable and 
disposable (A & D) lands. A & D lands are those available for private ownership and 
titling and encompasses agricultural lands, industrial and commercial lands, and 
residential lands. Besides, land cover and occupancy, one major criterion used by the 
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government to distinguish one classification from the other is the slope gradient 
requirement. All areas with slope gradient of 18% and above are declared public 
forestland and those below 18 % as A & D. Any use of forestlands and other areas declared 
as such is subject to Governmental regulation and legal controls by virtue of the Forestry 
Code of the Philippines (PD 705). 
Forestlands or public forests in the country have become synonymous with the term 
uplands. Upland, farming is coined to farming of areas within the public forestlands. 
Existing forest policies of the Government (PD 705) restrict occupancy and cultivation of 
public forestland due to perceived danger of forest denudation, soil erosion, landslide, 
occurrence of floods and siltation of rivers and darns, among other negative environmental 
impacts. However, due to growing poverty and continuous influx of lowland migrants into 
,the public forestland, the government launched in 1970's its integrated forest management 
program. The program was primarily aimed to contain forest denudation and management 
of forest occupants in place, tap them as partners in the rehabilitation of deforested areas 
and prevent expansion of their old clearings (UAP, 1994). 
Prior to the 1900s, forest resources were abundant and therefore no strict forest policy was 
perceived to be necessary. Now the situation is entirely different. From being a leading 
exporter of "Philippine Mahogany" the Philippines has become a timber deficit country 
(DAP, 1994). DENR has admitted that the country is nearing resource bankruptcy. The 
rate of deforestation reached an annual average of 119,000 hectares during the declining 
years .of the timber boom between 1969 and 1987 (IIRR, 1992). The current deforestation 
rate is still high at 3.6% annually, one of the highest figures in the Asian region (WB, 
1998). 
2.3 Problems and Constraints Confronting Upland Development 
Socio-economic pressures from the lowlands, particularly due to landlessness and 
unemployment have driven hundreds of thousands of poor families in the lowlands to 
migrate and earn out a living in upland areas, where they have become squatters by the 
operation of the law. These have resulted in the indiscriminate destruction of the remaining 
forest cover and marginalization of the land as a consequence of continuous soil erosion 
brought about by inappropriate farming practices. Estimates show that as much as 8.25 
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million hectares of the uplands are now severely eroded. As a result, poverty and degraded 
upland environment escalates affecting not only the people who subsist in these areas, but 
even the poor farmers in the lowlands who likewise suffer from the inevitable 
consequences of forest destruction (UAP, 1994). 
Although there are strict regulations to prevent forestlands from illegal occupancy, many 
areas of the forestlands are opened up, occupied and tilled through lowland farming 
practices. The upland farmers involved, although facing eviction, managed to maintain 
their presence in the upland, as the Government is unable to provide them with better 
livelihood alternatives in the lowlands. 
The rush to contain the problem of deforestation and environmental degradation has led the 
Government and other agencies concerned to formulate various short-, medium- and long-
term upland development programs in the country. Budgets for these programs are usually 
sought from national and international agencies through loans and development assistance, 
which are usually insufficient compared to the magnitude of the development program. 
Worse, in my opinion, they are wasted due to lapses in project planning and formulation 
approaches, lack of an objective system to do the process of site selection, unresolved land-
use conflicts and more focused management objectives, and lack of people's participation 
in the decision making process, among other things. Project planning and formulation 
approaches lack the resolved to consult and involve the people who would be affected by 
the project. DeVelopment plans and programs mostly emanate from central offices. Site 
selection lacks objective basis, mostly politically inspired, discretionary and ad hoc in 
nature. Resource information and appropriate decision support tools useful for 
development planning are lacking or not present at all. Due to lack of people's consultation 
at the project planning stage, the project fails due to lack of peoples participation at the 
project's implementation stage. 
Among the major upland development programs implemented by the government include 
the following: 
a) Integrated Social Forestry Program (ISFP) in non-critical areas of the public 
domain that are under various forms of cultivation, 
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b) National Forestation Program (NFP) , which involves reforestation of degraded 
areas and improvement of residual and inadequately stocked forest stands and 
turning over the management and utilization of its resources partner communities. 
c) Forest Land Management Agreement (FLMA) , which involves large scale 
reforestation program under the National Forestation Program (NFP) and turning 
over the management, protection and utilization of its product to the cooperator of 
the program. 
d) Community Forestry Program (CFP), which involve granting of community leases 
to develop, manage and utilize residual forest lands within the political boundary 
occupied by the community. 
As of December 1995, a total of 75 model projects nationwide were launched under the 
.upland development covering an aggregate area of 232,265 hectares and 29,049 
beneficiaries. Lease Agreement and Management Contracts is a tenurial instrument under 
the Community Forestry Project (CFP), one of the socially and equity-oriented forest 
management programs of DENR that involves the transfer of forest management 
responsibility to organized local communities (DENR, 1995). 
Despite the successes of the upland development program, lack of development fund 
continues to be a major problem. The magnitude of the problem in the uplands is so huge 
that the Philippine Government needs support from local and international development 
donors. To help finance these upland development projects, the Philippine Government 
. and other deputised resource administrators tapped loans and development assistance 
provided by multilateral and bilateral international institutions like the World Banlc, Asian 
Development Banlc, USAID, Japan, Australia, New Zealand, and West Germany. The 
provision of fund by donors mostly requires government equity of about 50%, which in 
most cases the government fails to provide. Out of the budgetary requirement of US$1.4 
billion for 1990-1995 program under the 'Philippine Master Plan only 2.8% or US$403.51 
million was generated· and made available. 
Current selection and award of development assistance for upland development projects 
mostly rely on ad hoc criteria and arguments and on preferences of central authorities (and 
experts) with lesser emphasis on the inputs of the locals. This is in the absence of a 
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reliable, systematic and objective land use planning and allocation system based on 
scientific procedure. 
DENR has admitted that the past two decades of environmental management in the 
Philippines has been characterized as being measured more on mitigating environmental 
impact than proactive (DENR, 1990). Most development projects, so far, are pilots (trial 
by design) and the potential for massive expansion of these projects relies on the use of a 
fast, reliable and sy'stematic tool in assisting decision makers in development matching (as 
to where, who and what sort of development) and feedback mechanism (monitoring) to 
development donors and stakeholders. 
Uplands being a "fragile" resource should be used in a rational and sustainable way. There 
js a prevailing need to develop a coherent and systematic records management system as a 
tool for upland development planning and allocation and management. A comprehensive 
resource information system is a basic requirement for sustainable development in the 
country. 
In summary, therefore, the following characterize the upland development problems and 
constraints in the country: 
• 
• 
-. -
• 
• 
• 
2.4 
the upland land use and allocation system is prohibitive and lacks scientific basis; 
selection and allocation of development sites mostly rely on ad hoc criteria and 
arguments; 
-development funds are usually insufficient as compared to the magnitude of 
development program and problem; 
lack of systematic procedure to resolve land use conflicts; 
crude data-gathering (sketch mapping, paper databases, etc.) system; and 
absence of resource baseline and continuous monitoring system. 
NZ-PNOC SFP: An Upland Development Experience 
PNOC-EDC administers some 225,000 hectares of watershed areas within the geothermal 
reserve. PNOC-EDC also launched its social forestry program in the 1980s as part of the 
watershed protection strategy and management responsibilities in order to sustain a healthy 
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water recharge for its geothermal energy production underneath the earth surface. The 
forest cover in the watershed plays a vital role in the natural cycle of water. It caution the 
water from running off the land and allow it to filter into the ground. Underground supplies 
or reservoirs are thus recharged and the water flows through underground channels into 
lakes and streams. When the vegetative cover is destroyed, this natural cycle is disturbed. 
Rainwater surface runoff induced flooding, erosion of fertile soil, drying up of geothennal 
wells and, in severe instances, damage to properties. (Figure 2.1). 
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Source: PNOC-EDC, 
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The New Zealand - Philippine National Oil Company Social Forestry Project (NZ-PNOC 
SFP) is a joint project of the NZ Government and PNOC. It culminated out of PNOC's 
desire to properly manage its geothermal reservations and nurture a harmonious co-
existence with communities within it. It started out as a pilot project in 1985 as an 
alternative approach to punitive forest law enforcement. The alternative turned out to be 
very successful. A development partnership emerged between the upland communities and 
PNOC. The succe~s of the project is evident with awards these communities received out 
of the development assistance provided by PNOC and NZ (Coker et aI, 1995). 
Some 790 hectares of high-impact plantation modules were completed to-date under the 
project. These consist of coffee, black pepper, rattan, abaca, banana, cutflower farm, tree 
.farm and fruit orchard, among other modules. In addition to the plantations directly 
established under the project, the plantation modules serve as models replicated in other 
upland communities within the geothermal reservations of PNOC, which in effect 
increased the extent of the influence zone of the project (Coker et aI, 1995). 
PNOC-NZ SFP introduced many useful and relevant technical and social education 
training programmes, which contributed to the social transformation of the community-
beneficiaries of the project. This is evident in the following imp-acts of the project: 
• 
• 
• 
• 
• 
• 
communities' self-esteem and confidence is enhanced; 
generation of livelihood projects and equitable distribution of its benefits among ages 
.. and genders of the community members; 
project diversification into consumers cooperative, credit and loan cooperative, youth 
development program, women's league program, livestock production, among other 
programs were implemented out of the farmers' meager resources; 
enhancement of value formation, team building, and entreprenuership skills; 
encouragement of voluntarism and cooperativism for the sustenance of the project and 
the farmers association; and, 
strong rapport with the community (Coker et aI, 1995). 
The project has developed the fanners self-esteem and high motivation for collective work 
(cooperativism) so that the community can move forward to greater heights. A striking 
manifestation of this impact of the project can be gleaned from the awards won for the 
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project by Tongonan Farme~s Association (TOFA) and one of its women leaders, Ms. 
Romula Regala. TOF A emerged as the regional winner and second place in the national 
award for the "Bayaning Pilipino Award" in the Peoples Organization category sponsored 
by the ABS-CBN and the UGAT Foundation (a national television network and non-
Government organization, respectively). Criteria for the category include service to the 
community, self-reliance, democratic management and integrity. The women leader, Ms 
Regala of TOF A won the Community Leaders Awards given by the Philippine American 
Foundation's Filipina Firsts: Centennial Salute to Filipino Women. These awards are so 
far the highest achievement award a group of social forestry beneficiary has ever received 
(PNOC-EDC, 1998). 
Besides making the farmers a co-operator in the rehabilitation of the forest, the project 
.developed them as an effective social fence to protect the forest from illegal logging and 
abuse, because of the transformation. 
There is a huge wealth of lessons which can be learned from the project experience being a 
potential show-case to many development workers and recipients, as well as to 
development assistance providers, planners and policy makers. The same upland 
development approach is being contemplated for the upland development program in the 
study. 
Despite some advances in watershed management and development project administration, 
. PNOG-EDC is in the same predicament as DENR in terms of an objective and a systematic 
approach to selection of upland development sites, particularly at the community level, or a 
comprehensive decision support system for that matter. 
2.5 Sustain ability Issues on Upland Development Planning 
and Allocation Process 
Experience taught us that in planning the strategies and approaches to carry out a 
development undertaking, it is quite critical to begin with an in-depth social and economic 
characterization of the people and the ecological conditions and constraints for whom and 
for which the development efforts are meant to be. The process of ecological, social and 
economic characterization, for example enables us to know better the people and its 
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environment to understand their value-orientation, cultural practices, social difficulties, 
economic limitations, political and policy constraints, and the environmental conditions 
that virtually make them think, behave and perform the way they do. Because the process 
is people-centered and demands objectivity, we are therefore obliged to set aside our 
academic and epistemological arrogances and biases about how things should be done 
(UAP, 1994), which is the embodiment of the purist "experts' approach" to development. 
People should be involved in most if not all stages of development planning. 
If development has to succeed within the framework of sustainable development then it has 
to encompass the following (Tolba, 1987): 
• help for the very poor because they are left with no option other than to destroy the 
environment; 
• 
• 
• 
• 
the idea of self-reliant development must be considered with the natural resource 
constraints; 
the idea of cost-effective development using different economIC criteria to the 
traditional approach, that is to say, development should not degrade environmental 
quality, nor should it reduce productivity in the long run; 
the great issue of health control, appropriate technologies, food self-reliance, clean 
water and shelter for all; and, 
the notion that people-centered initiatives are needed -- human beings, in other 
words, are the resources in the concept. 
Tolba:-(19B7), commenting on development growth, said that nations could bring about 
improvement in socio-economic disparity by abandoning the narrow "sectoral approaches" 
to development and promoting instead comprehensive approaches. Tolba (1987) 
summarized the means to achieve sustainable development as follows: 
• 
• 
• 
• 
• 
raising indigenous environmental and natural resource management capability; 
ensuring that environmental considerations are not left out in development 
planning; 
gathering sufficient data of an environmental magnitUde (taxonomic, ecological, 
geological) so as to enable sound development planning to be implemented; 
informing the public on what is at stake; and, 
concentrating on systems particularly at risk. 
20 
Ecologically, not all the uplands can be developed under the same development scheme 
described above. Some areas are restricted due to their vulnerability to erosion, their use as 
protection buffer for domestic water supply, and their role as wildlife and forest protection 
sites. 
Socially and economically, development relies on the effective mobilization and 
management of resources embodying the distinctive competence, values and virtues 
inherent to the social and economic character of the people themselves. Therefore, 
• we begin by learning about the people for whom development is addressed; 
• we should put them at the center of our activities if we are to empower them in the 
process of development; and 
.• we listen to them and involve them in the process of identifying development activities 
to help them achieve their goals. 
Simply put, development means going to the basics -- development must be environment-
and people-centered. 
2.6 Conclusion and Summary 
The scenario discussed above calls for a decision support system to enhance development 
planning for upland areas. Under these circumstances, a systematic scheme of allocation 
anel prIoritization is desirable. A prioritization scheme is also important in view of limited 
development funds available from the Government and development donors. A systematic 
scheme of allocation and prioritization can be a key factor to ensure an objective selection 
of development sites, to win support for the provision and sustenance of more development 
funds from the Government and development donors to deserving candidate communities, 
and to do systematic monitoring whether benefits from the development assistance are 
optimized. 
The system has to assist PNOC to efficiently manage its some 265,000 hectares of 
geothermal watershed reserve, which includes a considerable area of uplands, and catalyse 
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in the process the way other upland areas in the country will be managed in the context of 
sustainable development. 
If holistic approach to the problem is desired then the system must address most of the 
problem all in one. It must streamline the process of capturing and analysing information 
for upland development planning and decision-making. The often subjective and biased 
decision-making process must be transformed into an objective, integrative and 
participative way of generating decisions. 
While complexities and problems of upland development abound, one simple advise 
applies: development means going to the basics -- development must be environment- and 
people-centered. If development has to succeed and sustain, "people's participation" must 
.be factored in and all other possible goals and criteria (economic, social and ecological) 
considered to ease or balance the pressure of development intervention to the environment. 
The next chapter will look into some of the methods, tools and techniques of analysis 
available in the literature on how the integration of decision factors, including people's 
input can be achieved and fashioned to address problems presented, at the same time probe 
the thesis and accomplish the objectives of the study. 
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CHAPTER THREE 
REVIEW OF LITERATURE 
Each of us must be responsible to do our part in 
order to preserve a beautifUl world.., 
which we are lucky to be a part of .. 
-- Susan Polis Schutz 
3.1 Introduction 
In Chapter 2, the problems confronting upland development program in the Philippines 
were outlined. It underscored the need for an objective system of site selection taking 
into account an integrative approach to multifaceted (sometimes conflicting) 
management obj ectives and preferences. The prioritization of sites and beneficiaries of 
.development becomes imperative in the light of meager development fund and 
resources while optimization and sustainability of impact and success has always been 
the goal of development program, particularly in the case of upland development 
program in the Philippines. 
As public participation is held as an important component in the enhancement of 
development projects' impact, success and sustainability this chapter reviews available 
literature to be able to draw-up its own model to better integra!~. peoples input into the 
complex upland development planning and allocation decision making process. 
Of primary importance in the review are the potential weighing and elicitation methods 
. by which, will determine that the hypothesis of the study is true or not, that varying 
stakeholders .has varying priority weights, particularly as it relates to the selection of 
priority sites for upland development. In the GIS-based test of the hypothesis relevant 
methods, models, tools and techniques were explored to generate a framework and 
decision model of its own. 
3.2 Models, Methods, Tools and Techniques of Analysis 
The Decision Making Process 
Upland development site prioritization is a decision-making process. A decision, as 
defined by Spradlin (1997), is a choice from among alternatives or options. Spradlin 
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says there are four basic elements of a decision: 1) the choice; 2) available options; 3) 
the objective which is the primary basis in picking out a choice; and 4) the resource 
available or at the disposal of the decision-maker in implementing the decision. In the 
process of decision-making some of the important steps (adopted in Spradlin, 1997) are 
as follows: 
• Develop the criteria to be used in evaluating the options; 
• Collect all possible/available options; 
• Evaluate each' option carefully and meticulously against the criteria; 
• Encourage participation by getting the opinions of other people regarding the 
potential choice ("optional"); 
• Verify the information about the potential source and other options according to 
their rank order; 
• Choose the best option based on its merits -- this is the decision; and, 
• Identify the adverse consequences that could occur should the decision be 
implemented. 
The key distinction between decision and prioritization can be illustrated by this 
example: To assert that one would rather fund development project A than 
development project B, and project B than project C, is a prioritization. Actually 
funding project A is a decision. A prioritization might be an intermediate step en route 
to a decision, and one might even use prioritization as a tool to aid in a decision 
(Spradlin, 1997). 
When-a decision will involve a number of criteria and options, decision-makers may 
have to employ decision analysis. Decision analysis is a structured way of thinking 
about how the action taken in the current decision would lead to a result (Spradlin, 
1997). 
Spradlin (1997) pointed out that in doing a decision analysis, one distinguishes three 
features of the situation: the decision to be made, the chance (or probability that it may 
occur) and unknown events, which can affect the result, and the result itself. The 
activity can then lead to construction of models that are either logical (subjective) or 
perhaps even mathematical representations of the relationships (physical) within and 
between these three features of the decision situation. Using models, a decision maker 
can estimate the possible implications of each course of action that he might take, so 
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that he can better understand the relationship between his actions and his objectives 
(Spradlin, 1997). 
Decision Models 
Models are useful tools in a decision analysis. Models seek to paint a picture of reality and 
thus enable us to adjust our actions towards desired goals. They allow the prediction of the 
outcome of processes: estimating crop production, forecasting tomorrow's weather, or 
predicting soil erosion. In the prediction process, the mathematical models look for 
relationships and express these in a formal manner as symbolic logic. Symbolic logic 
allows the description of complex ideas and relationship while at the same time retains a 
simplicity and parsimony of statements. The predictions are then compared with 
observations and data from the real world, and provide a way to judge how close the model 
mirrored reality (Jeffer, 1988 as cited in Bantayan, 1995). 
Models may be descriptive or predictive. The former are used to clarify an observed 
process or situation (Bishop, 1979) and explain the consequences of present actions upon 
the system while the latter are used to gain insights into the behavior of the system at some 
future time. Another type of model which is used to derive or define best management 
strategy is called a decision model. They are specifically formulated to provide guidance 
by showing the consequences of particular decision alternatives or choices about the 
management of, say, an ecological system (Jeffers, 1988, as cited in Bantayan, 1995) . 
. Decision Support System CDSS) 
In decision analysis, an important decision tool has emerged, called the decision support 
system (DSS). A DSS provides stakeholders and decision-makers with the right 
information in the right format at the right time. It is a structured framework that includes a 
combination of data, information, computer technology and subject experts that can 
improve both the process and outcomes of natural resources decision making. It is 
recognised that needs and decision-making processes of the stakeholders are essential 
components of a DSS. A DSS supports a defensible rationale for making decisions (USGS, 
1998). DSS is a set of tools and procedures, which, if used by the management of a 
particular system, would enhance the quality of the decision-making processes in the 
system. It consists of tools for on-line analytical processing, database or data warehouse 
25 
:-::--;--::--:-:--';7::-:-'-:-:::~ 
I • ,----~-.--=--.-"";.--.-... 
and data mining. It is essentially used for evaluation, planning, categorising and profiling 
(USGS, 1998). 
GIS-assisted DSS 
An important advancement III the use of DSS is the emergence of the geographic 
information system (GIS). A GIS is a collection of information technology, data and 
procedures for collecting, storing, manipulating, analysing and presenting maps and 
descriptive information about features that can be represented on maps (Huxhold and 
Levinsohn, 1995). It is better used for analyses involving complicated equations and 
models involving voluminous spatial (geographic coordinates) and non-spatial databases. 
GIS is defined invariably by many authors, but common elements in the definition describe 
jt as an integrated system for capturing, storing, retrieval, integrating, manipulating, 
analyzing and display of geographically reference data (Clarke, 1990; Chorley, 1987; 
Huxhold and Levinsohn, 1995; Gaile and Willmott, 1989; Star and Estes, 1990). In some 
definitions the output and capability of GIS are emphasized such as for solving complex 
planning (Huxhold, 1995) and management problems (Cowen, 1989), analysis (Gaile and 
Willmott, 1989), synthesis of spatial data (Abler, 1988), and integration of very large 
amount of data (Huxhold, 1995). ESRI (1997) defined GIS simply as a database that links 
information to location (it connects the what to the where), allowing you to see and analyse 
data in new and useful ways . 
. GIS has attained a prominent position among the computer tools for decision support 
system for problems with a spatial dimension. In many cases, however, the "decision 
support" aspect of the system simply involves information retrieval, filtering and display. 
A DSS concept of model-based scenario analysis is best supported using GIS (Furst et aI., 
1993). GIS-assisted DSS makes possible the integration of voluminous data, both spatial 
and non-spatial databases, spatial data analysis, map display in 3D and a lot other data 
query capabilities. 
Such DSS capability is imperative for handling complex upland development planning and 
allocation problems. The effectiveness and functionality of DSS however is dictated by the 
capability of chosen GIS software and computer peripherals. The GIS software used in this 
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study are ARCIINFO and ARCVIEW. Discussion on the merits and demerits of the 
different GIS software in the market is beyond the scope of this paper. 
Models in GIS-assisted DSS 
By using GIS, it is possible for planners and decision-makers to obtain an idea of the 
consequences of a certain course of action. Through the use of models, complicated 
relationships are analyzed to approximate real world results. GIS-generated soil erosion 
information, for example, can be used for making future decisions regarding allocation of 
the various land uses. The information on the extent of soil erosion can help planners and 
environmental managers identify areas where appropriate preventive and rehabilitative 
measures could.be introduced and prioritised (De Asis, 1998). 
,Resource Management Applications of GIS 
GIS is being used in Sri Lanka for watershed resources management, planning and 
monitoring using the concept called Shared Control of Natural Resources Project (SCOR, 
1999 update). In Africa, GIS is being used as a tool for biodiversity assessment and 
watershed analysis. It is also used for ecological risk assessment through simulation 
modelling using ecological, hydrological and geo-chemical data generated from historical 
and monitoring data. A GIS-based project called GERMINAL is used for Environmental 
Management and Planning in Switzerland (GERMINAL, 1999 update). 
GIS is also used for scientific investigations, resource management, and development 
. planning .. -For example, a GIS might allow emergency planners to calculate emergency 
response times in the event of a natural disaster, or for finding wetlands that need 
protection from pollution (USGS, 1998). A comprehensive GIS-based watershed 
management information system designed for community-based organizations dealing with 
soil, water, and habitat conservation, is another example (LINNET, 1998). 
3.3 Weight Elicitation and Factor Weighing Methods 
Weight elicitation or preference elicitation is the first important step before the factor 
weighing in the integration of decision factors can be done. Saaty (1980) underscored two 
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important assumptions about rational decision-making which has bearing on the weight 
elicitation, to wit: 
• quantification or the use of mathematics is necessary to produce numerical scales of 
judgements and other comparative measurements; and, 
• such a scale must be able to discriminate between human emotions and feelings. The 
values must have some kind of regularity so that a correspondence between qualitative 
judgements and values in the scale is evident. 
For example, a value of 1.0 can indicate perfect suitability of the alternative based on 
particular criterion while for another alternative a value of 0.0 can indicate that IS 
absolutely unsuitable. Values in-between 0 and 1 denote varying degrees of preference. 
Five weight elicitation techniques were identified by Poyhonen et al (1997), namely: AHP, 
SWING, SMART, Direct and Trade-off techniques, but there are not much publications 
about the last four technique, so the discussion of them here are rather general. 
Analytical Hierarchy Process (AHP) 
AHP treats every problem in terms of hierarchies -- a system of stratified levels, each 
consisting of several elements. AHP uses the systems approach to decision making by 
breaking down problems (systems) into their elements. It involves pair-wise comparison 
(preference differences between pairs of alternatives sharing common attributes). 
Preference is denoted by a vector of weights following the AHP scale of relative 
importance from 1 to 9. Reciprocal relationships are denoted by reciprocal values. For 
instance, if a decision maker feels that soil stability is more important than recreation, he 
gives a rating of 5. Reciprocally, comparing recreation with soil stability would denote a 
score of 0.20. Eventually a relative weight for each decision variable is calculated. How 
the process accommodates qualitative information lies in its hierarchical approach. More 
information is considered in the analysis as the hierarchy is unveiled in more detail (Saaty, 
1980). 
Verbal statements are intuitively attractive for preference elicitation. In AHP the verbal 
responses to pair-wise comparisons of relative importance are converted into real numbers 
according to the 9-point integer scale (Table 3.1). 
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Table 3.1 Ratio Scale of Comparison used in AHP (Source: Saaty, 1980, p.54) 
Intensity of Definition Explanation 
Importance 
1 
3 
5 
7 
9 
2,4,6,8 
Equal importance 
Weak importance of one over 
another 
Essential or strong importance 
Very strong or demonstrated 
importance 
Absolute importance 
Intermediate values betweeri 
adjacent scale values 
Equal importance or 
indifference 
Experience and judgement 
slightly favor one activity 
over another 
Experience and judgement 
strongly favor one activity 
over another 
An activity is favoured very 
strongly over another; its 
dominance is demonstrated 
in practice 
The evidence favoring one 
activity over another is of the 
highest possible order of 
affirmation 
When compromise is needed 
The procedure, however, is limited by the number of factors that can be compared. An 
individual cannot simultaneously compare more than nine objects without being confused 
(Saaty, 1980: Banai-Kashni, 1989, as cited in Bantayan, 1996). Thus, comparison of 
objects beyond 9 will not give reliable results. 
There are several types of computer-assisted weight elicitation softwares, mainly available 
on the Internet. Most of them are still under study and allow web surfers and users to 
. comment--on them. HIPRE 3+ is the first fully graphical mouse driven implementation of 
AHP and value tree analysis. The Web-HIPRE supports other weighting methods such as 
the SWING, SMART, Direct, and Trade-off, which are currently under evaluation. An 
international experiment was also run to further study the differences of the weighting 
methods. The results from the experiment suggested that the differences between weights 
derived with different methods could be due to response scale effects (Poyhonen et aI, 
1997). 
Poyhonen, et al (1997) performed a comparative study in which subjects were requested to 
quantify verbal ratio statements by adjusting the heights of visually displayed bars. 
Subjects were also asked to employ verbal expressions in pair-wise comparisons of areas 
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of figures with different shapes. The principal result of the experiment was that the 
perceived meaning of the verbal expressions varies from one subject to the next and also 
depends on the set of elements involved in the comparison. The results indicate that there 
are alternative numerical scales, which yield more accurate estimates than the usual 1-to-9 
scale and reduce the inconsistency of the comparison matrices. Alternative ways of using 
verbal preference statements are suggested to overcome the difficulties that arise from the 
context dependence of verbal pair-wise comparisons. 
From the initial result of the study conducted by Poyhonen et al (1997), it was pointed out 
that all the methods used in value trees have the same theoretical foundations and thus, 
none of the methods can be claimed superior. 
Related experiment findings suggest: 
• that the structure of value tree ( i.e. the numbers of the levels in a value tree of the 
number of attributes) affects the results; . 
• that decision of attributes either increases or decreases the height of the value tree and 
changes the rank of groups of attributes for an individual decision maker; 
• many different attribute weighting biases have the same origins; 
• biases can be avoided or at least their effects can be weakened through interactiveness 
and teaching; and, 
• these weighting methods do yield different weights. These differences originate from 
the way decision-makers restrict their response depending on the numbers that the 
method explicitly or implicitly propose (Poyhonen, 1997). 
The solution proposed by Poyhonen to the above problem is to develop more interactive 
weighting procedures and a combination of different weighting methods (Poyhonen, 1997). 
Poyhonen's experiment also showed that the increased awareness of the methodology can 
decrease biases. 
In experiment conducted by Jia and Dyer (1996) to simulate results using three weighting 
methods indicate that ratio weights were either better than rank order weights (when error 
in the ratio weights was small or moderate) or tied with them (when error was large). Both 
ratio weights and rank order weights were substantially superior to the equal weights 
method in all cases studied. Their findings suggest that it will usually be worth the extra 
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time and effort required assessing ratio weights. In cases where the extra time or effort 
required is too great, rank order weights will usually give a good approximation to the true 
weights. Comparisons of the two rank-order weighting methods favored the rank-order-
centroid method over the rank-sum method (Jia et aI, 1996). 
Preference programming 
Preference programming is a decision support technique that allows decision-makers to 
give preference statements of weight ratios in terms of intervals instead of single numbers 
in a value tree. Individual preferences, based on single number statements, can be 
combined into an interval model, and the negotiation proceeds by focusing on decreasing 
the width of the intervals. The preference programming approach was evaluated with a 
realistic traffic-planning problem by using the HIPRE 3+ Group Link software. The results 
from nine test groups indicate that preference programming is an operational group 
decision support technique that initiates negotiations and efficiently directs the discussion 
towards issues, which are relevant in reaching a consensus (Hfunalainen, et aI, 1996). 
Factor Weighing Methods for Land Suitability Assessment 
Other factor weighing methods applies to land suitability assessment. Land suitability 
assessment has become a standard part of planning analysis at many scales (Hopkins, 
1977). Land prioritization for upland development has basically a land suitability 
assessment component. The reSUlting land suitability shows the level at which suitability 
characterizes each land unit (Hopkins, 1977). A land unit is a specifically described area of 
land for which data is collected and reported (Anderson, 1987, as cited in Bantayan). The 
land might be a census tract, landscape province or a grid defined by an established 
coordinate system (Bantayan, 1996). 
There are two interrelated characteristics about land suitability classification studies that 
planners should consider: 
• 
• 
Suitability studies require that many subjective judgments be made because rarely can 
one find data that can be used in a truly objective manner, as most data require our 
interpretation. 
The processes are so simple that it is easy to identify where subjective judgements were 
made, and what they were. 
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There are several methods for conducting suitability studies based on some form of 
comparison and/or logical combination of factors that determine suitability. The logical 
combination of factors can be considered to be the factor weighing aspect of land 
suitability assessment. The methods include those outlined by Hopkins (1977), Anderson 
(1987) and Bantayan (1994). 
The Graduated Screening Method 
The method establishes a schedule of rating for each factor with implied equal weights or 
equal importance. It is a pessimistic and conservative approach where the lowest score 
overrides all other scores for a particular unit. 
penalty Screening Method 
The method gives a rating schedule for each factor based on the adverse condition of the 
site. The more adverse the conditions for a land use, the more penalty points are assigned. 
Afterwards, all penalty points are added and land units with the fewest points are 
considered best and vice versa. The system, however, when used on separate studies, 
usually does not produce results that can be reliably compared with each other. Assignment 
for penalty points is too subjective and varies with other judgements. 
Composite Rating Method 
The composite rating method uses a rating schedule for each factor used in evaluating the 
suitability- of a land unit for a specific land use. Ratings are expressed in percent, and 
multiplying the rating for each land unit together as in this formula solves the score for 
each land unit: 
Scorex = ratinga * ratingb * ... * ratingn 
That is, the score for a land unit (scorex) equals the product of all the factor ratings (ratinga 
* ... * ratingn) for that particular land unit. 
Although the method considers interrelationships among the factors, the scores do not 
directly reflect the rating of the factors (i.e., with three factors at 0.85 each, the score 
would be 0.61; but with the five factors at the same value of 0.85, the score could be 0.44). 
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Two land units with similar scores do not indicate that they received similar factor 
weighing. Users need extensive experience with the methods and numerous on-site visits 
to make meaningful comparisons and interpretations. 
Weighted Factor Method 
In the weighted factor or the linear combination method (Hopkins, 1977), a predetermined 
rating schedule is established for each factor. Each factor is evaluated for the land use 
being considered and a rating is then assigned. This rating is then multiplied by the weight 
assigned that factor. The final score for each land-use unit is achieved by weighted 
addition (i.e., adding the rating times the weight for all the factors for that land unit). High 
scores are best and vice versa. In equation form: 
Where a, b, .. , n are factors 
Wa ... n are the relative weight assigned to every factor 
Rx is the rating assigned on an individual land unitx 
It is not clear whether the rating is expressed in percent, decimal or whole number. Hopkin 
proposed a transformation of the rating which is attributed to him, to express the same 
rating within the range of a and 1, in the form: 
Weighted composite rating method 
This is a method similar to the composite rating method except for the elaborated 
classification of the factors being weighted. This method inherits the same drawbacks of 
the composite rating method except that some factors are relatively more important than 
others. Through a multi-hierarchy criteria tree, the product of the factor ratings is equated 
to 1.0 to facilitate interpretation of the results and avoid the complexities of large numbers. 
In order to derive the factor weights, a relationship among the factors needs to be 
established. 
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Direct Assignment Method 
This method is an example of the factor combination technique. The score for a land unit 
is determined by examining the data from all of the factors being considered and then 
assigning a score when all the evidence is considered concurrently. Thereafter, a score is 
assigned to each unique combination of factors. To generate valid results, the method 
requires that the interrelationships among the factors be considered notwithstanding an 
excellent knowledge of their interrelationships. This method should produce more reliable 
results than any or the other methods. However, the number of assessments will grow 
exponentially with the number of factors being considered (Anderson, 1987). This 
procedure should be modified by introducing rules of combination that would 
automatically assign scores to the self-evident situations and leave the tougher" cases for 
expert analysis (Chapin, et aI., 1979, as cited in Bantayan, 1996). 
Analytical Hierarchy Process for Land Use Planning 
The Analytical Hierarchy Process (AHP), developed by Saaty (1980), makes use of the 
systems approach to problem solving. It is deductive, going from the general concept to the 
more detailed elements of the system. It involves a hierarchical decomposition of the 
problem into stratified levels (Banai-Kashani, 1989). 
In the land-use planning context, the goal or the highest level in-"the hierarchy might be to 
choose the best land use. At the next level are the decision variables that determine the 
suitability of the alternatives in question. The alternatives are evaluated in terms of the 
decision v_ariables at one level and the alternatives per decision variable at the next level. 
Ultimately, relative weights are attached to each alternative. These values indicate the 
priority the decision-makers attach to each of the alternatives. 
The method allows the knowledge and experience of decision-makers to be accommodated 
and engendered in a rational manner. It also makes possible accurate assessment and 
quantification of social preferences as well as finding consensus in diverse social groups. 
AHP was also used as a tool for participatory decision-making in resource management 
planning (Schnaldof et aI., 1995). In the application of AHP, subject matter experts were 
invited to establish priorities and make informed decisions regarding spatial and temporal 
distribution of resources based on issues like water quality and quantity, forest 
management, wildlife management and recreation. 
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Hierarchical Combination Method 
The basic concept of the method is that a composite rating is generated hierarchically. 
First the combination of types from each subset of strongly independent factors is rated for 
suitability, which thus permits consideration of interdependence among factors within each 
subset. Then higher orders of the combinations from these subsets of factors are rated, 
with each lower orders in the combination treated as an integral part of the whole. This 
sequence of hierarchical combination is repeated until a rating has been achieved, which 
includes all relevant factors. The hierarchical approach is a pervasive structure of thinking 
and is inherent in any complex procedure for generating suitability map. 
3.4. Level of Analysis of the Problem 
Planning of upland development on a per-community basis (called barangay) is taken 
within the framework of a wider planning unit - a watershed ecosystem. The watershed as 
focus of resource management is gaining increased attention from resource managers and 
rural development planners in developing countries (Oszaer, 1994). The majority of rural 
planning undertakings in most developing countries today are in the upland communities 
(Hamilton and King, 1984) because of their fragile condition and environmental strategic 
importance. Uplands form part and parcel of a bigger watershed--landscape. 
Watershed as a planning unit 
. Burton (1994) asserts that" ... it pays to think big as one begins planning ... big in the sense 
of extending your thinking beyond the first perceived vision; and beyond your own 
personal involvement in the project, if you are one of several project planners." Burton 
added that in all planning, "one has to stick with the big picture to see the whole. If one is 
planning for chunks of work, he must see where bits fit into the whole." 
From the standpoint of resource conservation and management, a watershed is best viewed 
as a land-based ecosystem with physically defined dimensions within which its water, land, 
plants, animals, atmosphere and other components are in a state of continuous interaction 
and commonly subject to natural and man-made modification (David, 1984). 
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Cruz (1990) pointed out that the watershed as a system is composed of biological, 
hydrological, climatic, geologic, edaphic and other components that work interchangeably 
to produce the different products/outputs of the system. The interrelationships are often 
times so complicated that a change in one component causes a wide range of impacts upon 
the other components and upon the functions of the system. 
Other definitions of watershed also exist but have these common components present: 
fixed boundary (water divide), characteristics (drainage to common basin or catchment) 
and elements (biophysical). 
According to Odum (1963), a watershed is an ecosystem unit in itself, a natural area, where 
plants and animals and their physical and chemical environments interact dynamically, 
influence each other's properties and contribute to the maintenance and development of a 
system as a whole. Eren (1977) pointed out that in most developing countries the main 
agent that causes great change in the ecosystem is human activities. 
Community-Based Development Programs 
Several schools of thought advocate the adoption of the community as the basic unit of 
development. Korten elucidates the concept of territorial perspective, which internalizes 
social and environmental costs and benefits, and emphasized local community control and 
management oflocal resources (Korten, 1984, as cited in UAP, 1994). 
Gonzales' -finding suggests that the effectiveness of the Barangay Development Council 
(the community development planning committee) as a local organization for technology 
transfer does not depend on the management models adopted but rather on account of the 
differences in the nature of the individual barangays and or the quality of the change agents 
(Gonzales, 1989). 
A well-known Filipino sociologist, Dr. Mary Racelis, asserts that "people-centered 
resource management is the key principle of our time. A new orientation that stresses 
people's stewardship capacities guarantees their tenure rights, and affords them access to 
tools and technology, livelihood opportunities and basic services" (Racelis, 1993, as cited 
in UAP, 1994:p123). 
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Castillo (1993) emphasized that the essence of development is starting from the poor. 
Borlagdan (1989), referring to social forestry, said that forests grow from the seeds we sow 
in the hearts and minds of the people. Indigenous knowledge and practices should be 
revisited to discover elements of sustainability (Castillo, 1993). 
These findings reinforce the fact that development planning must be situated in the context 
of an individual barangay or community, emphasis for community control and 
management of local resources, assured access to tools and technology, livelihood 
opportunities and basic services. 
Watershed Management 
Watershed management is the process of carrying out a course of action involving 
manipulation of natural, agricultural and human resources on a watershed to achieve the 
objectives, taking into consideration the social, economic and institutional factors 
operating within a river basin and other relevant regions (Brooks, 1985). For Satterlund 
(1972), it is the management of all natural resources of a drainage basin to protect, 
maintain and improve its water yield. Watershed management is undertaken to benefit 
humans (Brooks et aI., 1991). Pavelis (1966) viewed it as a welfare-economic activity, 
which generally entails a more efficient allocation of resources currently available to 
reorganising participants, and an efficient allocation of additional resources made available 
for development purposes. Watershed management in the Philippines usually is oriented 
towards either the protection of watersheds in good condition or rehabilitation of degraded 
watersheds (COWl, 1998). Oszaer (1994) emphasised that watershed management 
planning involves organising, analysing and integrating the objectives, constraints and 
techniques in such a way that decision-making and implementation are more efficient and 
effective. 
3.5 Factors in Land Use Capability/Suitability Assessment 
Site prioritization can be a parallel approach as with land use capability/suitability 
assessment. This sections looks into useful and applicable principles and factors 
considered in land use capability and suitability assessment. 
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According to Davidson (1980), several basic principles are evident and need to be taken 
into consideration when conducting land-use capability and suitability studies, which are as 
follows: 
• Land suitability is assessed for a specific kind of use. Suitability map should show the 
location of land use in terms of the best to the worst areas. 
• Evaluation requires a comparison of benefits obtained with the inputs needed. 
• Multidisciplinary approach is necessary in order to achieve a comprehensive evaluation 
of the land. The inputs of experts from relevant specialized fields are very important to 
get results that are economically feasible, socially acceptable, technology appropriate 
and ecologically sound. In addition, the people who will be affected by the decisions 
should also be consulted and involved in the design and implementation ofthe project. 
~ Suitability is for use on a sustained basis and is future-oriented, not only for the present 
generation but for future generations as well.· 
• Evaluation is made in terms of relevance to local or national conditions. It must be site-
specific and sensitive to existing circumstances of the area. 
• Evaluation involves a comparison of two or more kinds of use . 
Any land-use allocation study, which includes upland development allocation, necessitates 
a consideration of the factors that determine its appropriateness and, more importantly, its 
sustainability. With regard to the selection of priority sites for upland development, the 
factors for evaluation relate to the development indicators, which have to measure the 
site's suitability in terms of ecological, social and economic suitability and sustainability, 
to name few major criteria. 
Ecological factors may have to relate to the bio-physical attributes such as soil erosion 
potential, protective use of the area (buffer zones, wildlife habitat, parks, etc.), land 
classification, forest cover (high, medium, low), vegetative cover (agricultural, range, 
forest), elevation, slope, aspect, rainfall, soil fertility, etc. Social factors may include 
popUlation density, household size, peace and order situation, people's participation and 
social acceptability. Economic factors could relate to revenuelincome-generating capacity, 
farm size, major crops, access to water source, electricity and roads, and ability to grow 
major crops. This may depend on the intent of the development program. Because of the 
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multifarious factors involved, the planning and allocation aspects of the program cannot be 
handled easily without using a decision support tool. 
Soil Erosion Factor 
One major factor of sustainability is soil erosion. According to Brooks et al (1992), the 
most economic and effective means of combating soil erosion is to avoid "erosion-
susceptive situations". It is not sustainable to cultivate for production on areas susceptible 
to erosion. So wt;!· have to identify which are serious, moderate and less erosion prone 
areas. 
Theoretically, it is possibl~ to estimate the rate of soil erosion for different land uses using 
the universal soil erosion loss equation (USLE) which was developed by Walter H . 
. Wischmeier in United States in the 1950's. The equation was derived through compilation 
of large database from about 11,000 plot-years of data from 47 locations in 24 states 
collected from 1930 to 1950 (NSERL, n.d} Erosion was expressed as: 
where: 
Erosion = f(L, S, K, R, C, P) 
LS = topographic factor composed of slope and slope length 
K = surface erodibility factor 
R = rainfall erosivity factor 
P = protection factor 
C = vegetation factor 
USLE has gained wide acceptance in the US and other countries. However, in areas with 
conditions that vary from where the original model was specifically developed some 
modification may be justifiable. David (1987) pointed out the danger of using the USLE in 
areas with conditions very much different from those where it was developed or with 
similar condition but with factor values not yet determined. 
The case of the Philippines is one example. This means that alternative or modified 
expressions have to be established that will have to suit locally available information. In 
1987, David and Collado (1987) modified the USLE expression for use in the Philippines. 
The expression combines the effect of slope steepness and length, as well as cover (C) and 
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erosion control practice (P) and redefined rainfall erosivity (R) factor due to lack of 
available standardised recording data. The "modified-USLE" or MUSLE was tested over 
the 407, 700-hectare Magat watershed. The test was conducted by measuring and analysing 
sediment load in the Magat River over a period of 10 years. The test yielded 23.5 tons of 
soil per hectare per year as against the model's result of 29 tons/hafyear. The discrepancy 
was attributed to gully erosion, which remains to be included. The modified USLE 
equation is expressed as: 
E = feR K (LS) (CP)) 
This study will derive the soil erosion factor map based on this equation. The limitation 
however is that the GIS software to be used here is not especially designed for this 
~nalysis, so a form of trade off on the result is expected. 
Calculation of Rainfall Erosivity (R) 
Rainfall erosivity (R) is soil loss related to rainfall partly through the detachment power of 
raindrops striking the soil surface and partly through the entrainment of detached soil 
particles by surface run-off. Rainfall erosivity is also known as the erosivity index (EI). R 
is calculated from the annual summation of rainfall energy in every storm (correlates with 
raindrop size times its maximum 30-minute intensity). R varies geographically. 
Calculation of R requires a continuous record of rainfall intensity over a period of several 
decades. Unfortunately, this data is not readily available in the case of the study area as in 
most parts of the country. Data available are limited to isobars of rainfall depth. In the 
Magat watershed study, R was estimated by David and Collado (1987) using the following 
equation: 
where: 
Rj = number of erosion index units in any given year j 
Pij = daily precipitation total for a given day in any year j 
m = an exponent 
A = an empirical constant designed to relate the precipitation amount P with 
raindrop erosive energy 
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The above equation uses only rainfall totals, Pij exceeding the threshold value of 25 mm 
while the values of m and A are 2.0 and 0.002, respectively. Average R values based on 
10-20 years are usually used. 
Where there are not enough rainfall records for computing the R factor of an area, some 
authors put forth the modified formula (Moldenhauer, 1980). In the Philippines, Bayotlang 
(1986) developed a parabolic mathematical equation from 41 sites using rainfall depth to 
estimate the value of the rainfall erosivity. The resulting equation was expressed as: 
where: 
R = -10.551 + 10.259X + 0.214X2 
R = annual erosivity 
X = rainfall depth 
Calculation of Soil Erodibility (K) 
Soil erodibility (K) is defined as the inherent resistance of the soil to both detachment and 
transport as influenced by properties of the soil. It quantifies the cohesive or bonding 
character of a particular soil type and its resistance to disloqging and transport due to 
raindrop impact and surface runoff. K is a function of particle size distribution, organic 
matter content, pore spaces, soil structure, permeability, bulk density and soil pH. Based on 
the linear model developed by Wischmeier and Mannering (1969), a simplified equation 
for estilllating K is represented by the following expression: 
where: 
K = [0.043*pH + 0.62/0M + 0.0082*S - 0.0062*C]*Si 
OM = organic matter content in percent 
S = % sand 
C = % clay / (% sand + % silt) (or clay ratio) 
Si = % silt/IOO 
Calculation of Topographic Factor (LS) 
As the slope increases in steepness (S) and slope length (L), intensity of soil erosion is 
expected to increase due to corresponding increase in velocity and volume of surface 
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runoff. Various equations to estimate LS exist. David (1987) calculated the combined 
effect of topographic factors (LS) as follows: 
where: 
LS= O.10+0.12S4/3 
L = combined L and S effect 
S = slope in percent 
In the context of a watershed a formula developed by Williams and Berndt (1972) and 
adapted by Bantayan (1996), LS is calculated as follows: 
LS = L (0.0076 + 0.0053S + 0.00076S2) 
where: 
LS = topographic factor (unitless) . 
L = slope length factor 
S = slope steepness factor 
Due to functional difficulty with existing facilities in deriving the slope steepness (in 
percent slope) and slope length separately, the study used a prey'iously existing Arc macro 
language program run in Arc/Info GIS devised by Hickey et al (1994) to derive LS value 
using slope DEM of the study area. 
Calculation of the Cover Factor (C) and Conservation Practice Factor (P) 
The crop management factor (C) is the ratio of soil loss from the land cropped under 
specified conditions to corresponding loss under tilled and continuous fallow conditions. It 
is said to be the most complicated of USLE factors, as it incorporates effects of the 
following: tillage management (dates and types), crops, seasonal erosivity index 
distribution, cropping history (rotation), and crop yield level (organic matter production 
potential). The conservation practice factor (P) has to do with sloping area conservation 
measures employed such as contouring, strip cropping (alternate crop on a given slope 
established on the contour) and terracing. Examples of C and P values derived for varied 
cover types and land management practices after extensive research are presented in Tables 
3.2 to 3.5. 
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Table 3.2. Values ofC for Selected Cover conditions and cultural practices for West Africa 
(Roose, 1977, as cited in David, 1986) 
Cover and Cultural Practice Annual C Value 
Bare soil 1 
Forest or dense shrub, high mulch crop 0.001 
Savannah, prairie in good condition 0.01 
Overgrazed Savannah or prairie 0.1 
Crop cover of slow development or late planting~1 SI year 0.3 - 0.8 
Crop cover of rapid development or late planting; 1 st year 0.01 - 0.1 
Crop cover of slow development or late planting; 2nd year 0.01 - 0.1 
Corn Sorghum or millet 0.4 - 0.9 
Rice with intensive fertilization 0.1 - 0.2 
Cotton, tobacco (2nd cycle) 0.5 - 0.7 
Peanuts 0.4 - 0.8 
1 st year cassava and yam 0.2 - 0.8 
Palm tree, coffee, cocoa with cover crop 0.1 - 0.3 
Pineapple on contour with burned residue 0.2 - 0.5 
Pineapple on contour with unburned residue 0.1 - 0.3 
C values - show approximately the relative erosion-reducing effectiven~ss of various crop 
system, but locally derived C values should be used for conversion planning at the field 
level. 
Table 3.3. Cover Factor C Values for Established Plants (Wischmeier and Smith 1978) 
Percentage of surface covered by residue in 
contact with the soil: 
Percent Plant 0% 20% 40% 60% 80% 95%+ 
cover' ty~e 
C factor for grass, grass-like 
plants, or decaying compacted 0% Grass 0.45 0.20 O.J~_ .. 0.042 0.013 0.003 
~Iant litter. 
C factor for broadleaf herbaceous 
plants (includ ing most weeds 
0% Weeds 0.45 0.24 0.15 0.091 0.043 0.01 I 
with little lateral root networks), 
or undecaved residues. 
Tall weeds or short brush with 25% Grass 0.36 0.17 0.09 0.038 0.013 0.003 
averagedrop heightC of20 inches Weeds 0.36 0.20 0.13 0.083 0.041 (lOI I 
Grass 0.26 0.13 0.07 0.035 0.012 0.003 50% 
Weeds 0.26 0.16 0.1 I 0.076 0.039 0.fJ11 
7S t3--!) Grass 0.17 0.10 0.06 0.032 0.011 0.003 
Weeds 0.17 0.12 0.09 0.068 0.038 0.01 I 
Mechanically prepared sites, with 
Not 
no live vegetation and no topsoil, 0% None 0.94 0.44 0.30 0.20 0.10 given 
and 110 litter mixed ill. 
I Percent cover is the portion of the total area surface that would be hidden from view by 
canopy if looking straight downward. 
2 Drop height is the average fall height of water drops falling from the canopy to the 
ground. 
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Table 3.4 Conservation Practice (P) Factor (Wischmeier and Smith, 1978) 
Land Slope Conservation Practice 
% Contouring Contour Strip Cropping Terracing 
and Irrigated Furrows 
1-2 0.60 0.30 0.12 
3-8 0.50 0.15 0.10 
9 -12 0.60 0.30 0.12 
13 -16 0.70 0.35 0.14 
17 -20 0.80 0.40 0.16 
21-25 0.90 0.45 0.18 
Generally, the results of research pointed out the effectiveness of plant cover in reducing 
soil erosion. Examples of some results of studies done on this are presented as derived 
values of the different soil erosion factors in Appendix 3.1. In this study, the combined C 
and P values are obtained from result of research in the region due to a lack of parallel 
researches in the Philippines. 
The results show too that the effectiveness of the plant cover in reducing soil erosion is a 
function of height and continuity of the tree canopy, the density of the ground cover and 
the root density. The study by Fook et al. (1992) used extracted values from the research of 
Morgan (1986) for varied cover types. In Ethiopia, a study by- Hellden (1988) used the 
management factor (P) values in Table 3.5 
Table 3.5 Land management factor (P) adopted from Rellden (1988) 
- Land-Management 
Ploughing up and down 
Strip cropping 
Applying mulch 
Stone cover 80% 
Ploughing on contour 
Intercropping 
Dense intercropping 
Stone cover 40% 
P value 
1.0 
0.8 
0.6 
0.5 
0.9 
0.8 
0.7 
0.8 
Fook et al. (1992) introduced some values to adjust for P factor under specific land 
management regiment such as contour terracing (multiply by 0.15) and contour strip 
cropping (multiply by 0.35). Although these land management regimens are practiced in 
the study area to some extent, the particular areas cannot be specifically pinpointed in the 
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absence of extensive ground truthing, hence these multipliers were not considered at all. 
Also, since the mixed cropping and heterogeneous land management practices are 
prevalent, the application of single CP value was impossible. Instead CP values were 
averaged and inferred rather than exact. 
3.6 Land Capability and Suitability Issues 
Capability is defined as the inherent capacity of the land for some general use while 
suitability is a statement of the adaptability of a given area for specific kind of land use. 
Some authors or documents regard these terms interchangeably (FAO, 1976, as cited in 
Bantayan, 1994). 
Assessment of priority sites for upland development can be likened to land suitability 
assessment, which involves the determination of a particular location for a specific land 
use. Usually, the output of a land suitability assessment is a ranked order of suitability for 
the land use in question. A separate map is often generated for each land use. The 
framework for land evaluation published by FAO (1979) provides a detailed description of 
a land suitability classification. It is structured according to four levels of decreasing 
generalization: order, class, subclass, and unit. The suitability o.t.:ger, for example, in terms 
of crop yield, relates suitable (S) and not suitable (N) land uses depending on technical 
practicability (e.g., cultivating thin or rock soils), environmental desirability (e.g., 
susceptibility to soil erosion), and economic feasibility (e.g., cost-benefit ratio). An 
interrriediate order refers to the conditional suitability (Sc) which upon satisfaction of 
certain conditions (e.g., soil improvement) can be upgraded to S. The suitability orders are 
further subdivided based on varying degrees of suitability -- from high suitability, 
permanently not suitable, to not relevant (NR or land which has not been assessed for a 
given use because the application of the use to that area is precluded by an initial 
assumption of the evaluation) at the extreme end of the suitability class. 
3.7 Conclusion 
This chapter underscored the importance of using structured decision analysis or decision 
model and a GIS-assisted decision support system to simply complex decision making 
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process, especially involving multifaceted decision criteria and factors, as well as the 
integration of people's input into the process. Factor weights play an important role in the 
integration of people's input into the decision making process. Factor weights produce the 
numerical scale of judgement in order to quantify and use mathematical operations to 
produce objective decisions using GIS. In a GIS-assisted DSS, factor weights link the 
human dimension of decisions with the physical site attributes. In practice, control and 
assignment of factor weights lies on the hand of chosen few experts rather than on the 
preferences of the greater number of interested individuals or stakeholder groups, who not 
only have the expertise in a particular field but who are also sincerely after the welfare of 
the land and its people, from the standpoint of sustainable development advocates. 
One possible reason for the conflict lies on the accuracy and applicability of chosen weight 
elicitation method. Various weight elicitation methods are presented and compared in the 
chapter. From the initial comparative study of weight elicitation and factor weighing 
methods in the literature reviewed, it was observed and as also pointed out in other studies, 
that all the methods have the same theoretical foundations and thus none of the methods 
can be claimed superior. Combinations of different methods prevail depending of the 
primordial objective of the weighing methods. Research pointed out that in order to 
increase effectiveness of any weighting method it must be designed to be more interactive 
and well explained to the respondents to decrease if not eliminate their biases. 
Many resource management problems may have to deal with a number of factor weighing 
alternatives due to the volume of data involved and the difficulty of integration. Consensus 
approach on weight elicitation and factor weighing is also discussed as ideal and desirable 
but very few references discuss the actual use of the direct consensus approach to land-use 
planning and allocation. Consensus, according to Saaty (1995) is a means to improve 
confidence in the priority values by using several judges to bring the results in line with 
majority preferences, which ideally the position of most environment advocates. 
Upland development planning activity involves multiple ecological, social and economic 
interest and preferences, hence would need a powerful system for integration development 
objectives and preference of the majority of stakeholders to arrive at an objective site 
prioritization. In the next chapter the conceptual framework of the study is discussed which 
represents the structured data model based from the theoretical foundations from this 
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chapter. Chapter 5 discusses the methodology of the study, which employs a combination 
rather a single method or approach to weight elicitation and factor weighing, which is 
similar in form to the hierarchical combination method using both the ratio weight and 
rank order of factor weighing, as discussed here. 
The method allows the knowledge and experience of decision-makers to be accommodated 
and engendered in a rational manner. It also makes possible accurate assessment and 
quantification of soCial preferences as well as finding consensus in diverse social groups, 
though its test is not within the scope of the study. 
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CHAPTER FOUR 
CONCEPTUAL FRAMEWORK 
"My plan cannot/ail if the people are with 
us and we ought not to succeed unless we do 
have the people with us ... " 
--William Jennings Bryan 
4.1 Introduction 
In Chapter 2, the importance of peoples consultation and active participation in resolving 
problems confronting upland development has been emphasized along with the need for an 
integrative and holistic approach to the ecological, social and economic problems 
confronting the upland farmer communities and fragile upland resources. In particular, if 
site prioritization of upland communities for sustainable development is a case at hand, site 
suitability (ecologically, socially and economically) for particular development program 
has to be assessed objectively with most of the stakeholders (even with varying and 
conflicting objectives) consulted in the decision making process. 
To fashion the integration of multifarious development objectives and criteria and varying 
peoples input towards enhancing sustainability of upland development projects can be the 
main contribution of the study. In conceptual framework that follow, this chapter will 
similarly establish whether there is much difference between decision factor values among 
selected- respondents of the study, namely: central-office planners and direct resource users 
which has conservation and livelihood subsistence as a primary objective, respectively. 
The integration of people's input into the decision model has been one of the formidable 
challenges, which confronted the study. The review of literature in Chapter 3 provided 
available methods, tools, techniques and some relevant models that helped the study 
structure its own. The framework adopted in the study is the result of the integration of 
these methods, tools and techniques, eventually leading to a GIS-based methodology for 
site selection and prioritization decision process and the final test of the hypothesis of the 
study. It illustrates the sequence of overlays in obtaining the logical choice of sites based 
on the assigned weights of factors by concerned stakeholder-groups, which include those 
of the farmers and watershed administrators. The framework, which is a data model and 
48 
the process flow itself, is used and replicated to generate individual priority maps of each 
stakeholder group based from the mean of elicited priority values per stakeholder-group. 
4.2 Upland Development Objectives Integration Scheme 
Figure 4.1 presents some ecological, social and economic objectives derived by the author 
associated with upland development programs in the Philippines. The figure contextualizes 
the goals and objectives of the upland development program and the purpose of site 
selection in relation to the integration aspect of the analysis. 
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So that prioritization of areas for upland development can be successful, the capability and 
suitability of the land (ecological) to support upland development projects or programs 
(e.g., agroforestry, integrated social forestry, community-based forestry, forest plantation, 
49 
reforestation, fruit orchard) should be established, with due respect to other potentials of 
the area for protection purposes (bio-diversity, protection forest, river bank stabilization, 
etc.), among other things. The social and economic characteristics of the community 
involved are also of paramount importance to gauge whether the project is necessary and 
that the chosen recipient communities are the most deserving of the development 
assistance as compared to other candidate communities within the planning unit. The 
development objectives here are self-explanatory, although they are not meant to be 
complete. 
Figure 4.1 illustrates how integration can be fashioned to accommodate the multiple 
objectives of resource users and other stakeholders as an integral part of the planning and 
allocation process where the ultimate aim is to meet a balance among ecological, social and 
~conomic goals and objectives of the development program. Notice that these objectives 
possess site-specific attributes with spatial dimension on which factor weights can be 
assigned and derived priority values from. This is where the people's decision input comes 
into play. Goals, objectives and site-specific attributes are assigned level of importance or 
priority values with a total aggregate value of 1.0. Through hierarchical combination 
method similar to AHP the priority values are computed and spatially generated through 
GIS-assisted platforms as priority decision maps. 
4.3 Logical Framework 
The model in Figure 4.1 leads to the logical framework of the study in Figure 4.2. The 
framework illustrates the flow of activities on dealing with the three main decision criteria 
or goals (ecological, social and economic) and concomitant development objectives. 
Datasets under each of these goals and objectives were obtained through secondary 
survey/inventory sources and embedded spatially through digitization and populating 
respective databases to become the individual site-specific attributes or factor maps under 
each of the major goals and objectives. 
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Figure 4.2 Conceptual Framework of the Study 
Two distinct models can be identified in the model or framework: the objective model or 
the physical aspect of the area (containing the ecological data including an erosion model 
for obtaining soil erosion potential and the social/economic data) and the subjective model 
(integration of decision factor weights). The objective (or physical) model, which uses a 
universal soil erosion loss equation (USLE), will be derived from the overlaying of 4 
different soil erosion indices or factors: rainfall (R), soil characteristics (K), slope (LS), 
and l~nd <. management practices (CP). The relationships between these factors are 
predetermined through established interaction between these physical parameters. This 
distinguishes the objective model from the subjective model. The subjective model 
involves the use of human judgement (preference) and in this case entails the assignment 
of factor weights to site selection criteria. The factor weights provide the peoples' 
participation aspect of the model, to mean community participation under the sustainable 
development requirement. 
The Objective Model 
There are a number of ecological parameters which can determine ecological acceptability 
of upland development project. In this study, ecological acceptability of a particular land 
use is mainly tied to the expected soil erosion impact, which may result from implementing 
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said land use. Lands, particularly the uplands, should be allocated on the basis of their 
capability and suitability in order to prevent negative ecological impact, as they may 
consequently induce soil erosion as a major ecological consequence. The most economical 
and effective means to combat soil erosion is to avoid erosion-susceptible situations 
(Brooks et aI., 1991) and guarding against accelerated soil erosion which is usually brought 
about by human activities (Bantayan, 1996). When land use will lead to excessive, 
uncontrollable soil erosion, such land use is not sustainable, and therefore should never be 
encouraged. Soil erosion potential of the area will be assessed using the universal soil loss 
equation (USLE), as presented in the review of literature in chapter 3 and adopted as part 
of the methodology in Chapter 5. The final result for the physical model will be a soil 
erosion map with three attribute classes, namely: severe, moderate and less. The erosion 
map forms one of the factor maps to be overlaid under the ecological criteria. 
The Subjective Model 
The subjective model is essentially that aspect of the framework where decision factor 
weights are attached to site-specific criteria for choosing site for upland development. The 
site attributes are grouped as factor classes and assigned factor weights to generate the 
overall priority value of the site. The weights are generated from the factor weight 
elicitation method, which is discussed in Chapter 5. A wide array of criteria and sub-
criteria for consideration in the selection process is possible but for purposes of the study, 
those essentials for upland development objectives are as used in the weight elicitation 
survey as in Appendix 6.1 in relation to Figure 4.1 above. The subjective model normally 
relies upon experts' assignment of factor weights. This study will instead adopt the factor 
weights elicited from five (5) different stakeholder groups, namely: the Farmers, the Local 
Government Unit, the Department of Environment and Natural Resources, the PNOC-EDC 
Central, and the PNOC-EDC Local. 
Importance of the Factor Weights 
In our framework, factor weights play an equally important aspect of the structured 
decision analysis. The assignment of factor weights, being normally associated with 
experts, indicates its important place as in land-use planning and allocation decisions. 
Human judgement is by nature subjective, so the purpose of most factor-weighing methods 
is to lessen subjectivity and improve their objectiveness. Hence, the design of the weighing 
method must be to minimize subjectivity of decisions. 
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'Experts' as defined by Bantayan (1996) pertain to those who not only have the expertise 
on a particular field but also who are sincerely after the welfare of the land and its people. 
The defmition provides elbowroom on whose accountability the assignment of factor 
weights should rest. Hence the study is a step towards sharing this accountability with 
other stakeholders of the resource by looking into the possible impacts of assigning factor 
weights through different stakeholder groups and find out how critical this is to the 
selection of sites for upland development. The framework of the study presents a new 
approach to selection of priority site for upland development using a GIS-assisted decision 
support system. 
Framework and Test of the Hypothesis 
In the context of peoples participation, integration of people's preference values is a 
departure from the traditional practice where expert/s decision and or discretions of few 
authorities always prevail. To establish the need for say the farmers or all other 
stakeholders' planning input is important, the study has to establish whether there are 
significant difference in the factor values between stakeholders and that the differences 
results to variation in the decision outcome or not. In particular, the potential differences in 
the decision preferences of stakeholders will be looked into through survey of preference 
rating or priority values on different multi-level decision factors as presented in the 
framework. 
·Indeciding which site should be prioritized for development projects, we will look into the 
various representations of 5 stakeholders of the study area: from the standpoint of target 
benefactors - (l) the local farmers and (2) the local government units; from the standpoint 
of local and central office administrator of the watershed - (3) the local PNOC-EDC and 
(4) central PNOC-EDC; and, from the standpoint of the national resource administrator -
(5) the DENR. 
Community as a Planning Unit 
The study will use the barangay (community) as its basic planning unit. In chapter 2, the 
underlying concept of the community-based development program was underscored and 
made the basic planning principle of the study. The state's political subdivision dictates 
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that the barangay is better adopted as the basic planning unit for upland development. 
Under the Philippines' system, the order of political subdivision are as follows: state 
(national), region, provinces, districts, municipalities or cities, and barangays 
(communities). Barangays constitute the foundation of the republic. As a basic political 
unit, the barangay serves as the primary planning and implementing unit of government 
policies, plans, programs, projects and activities. Nolledo (1991) pointed out that, if all the 
barangays become progressive, eventually the whole country will also become progressive. 
It should be acknowledged, however, that at this stage baseline data for upland barangays 
are usually limited, sites are remote, highly diverse and rapidly changing and 
heterogeneous in terms of physical factors - natural resources, land use, people and 
cultural practices. 
~he integration of the factor maps through the study framework will generate a baseline 
information on the study area on a per community basis, providing the profile of the 
community in terms of ecological, social and economic characteristics, aside from its main 
function of identifying priority sites for upland development. 
4.4 Summary and Conclusions 
The chapter presented the structured framework based on study-objectives and hypothesis 
presented in chapter 1. The framework will fashioned the integration of complex decision 
criteria in an upland development site prioritization decision-making process that will help 
addres~some compelling needs and pressing problems of upland development sectors in 
the Philippines discussed in chapter 2, using some of the principles and models, tools and 
techniques presented in the review of literature in chapter 3. As peoples participation is 
viewed an important ingredient to the success of development projects as reinforced by 
development experiences, this input is assessed in the study. The framework illustrates 
how peoples input effectively fits into the model and how the hypothesis will be tested 
both through statistical analysis and GIS-based test. 
The framework can possibly increase integration of peoples' input and used to increase 
chances of adopting peoples input and generate greater consensus among and between 
stakeholder groups through a simplified and automated approach. Aside from the manifold 
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functions identified above, the system can as well provide many other uses, as a very 
useful decision support and information system. 
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CHAPTER FIVE 
METHODOLOGY AND DATA 
"Don't waste anytime mourning-
organize" -- Joe Hill 
5.1 Introduction 
Chapter 1 discussed the primary goal of the research which is the development a GIS-
based procedure on setting priority sites for upland development capable of integrating 
multifaceted development goals, objectives and decision factors and accommodating multi-
sectoral decision inputs and preferences, in line with the principles of sustainable 
development and sustained peoples participation. In Chapter 4, the conceptual framework 
of the study was developed as a structure decision analysis (decision model) in relation to 
the overall development goals. In this chapter a GIS-based procedure and derivative steps 
including data collection, data set preparation and generation of derivative maps are 
discussed, which will handle the GIS-based test of the hypothesis. 
An essential component of the GIS-based procedure is how selection criteria or factors are 
integrated and are assigned factor weights and become reflective of its relative importance 
as compared to others, and its impact on the selection of development priority sites. Hence, 
the chapter deals also with (1) factor weight elicitation method (FWEM) needed to 
generate the factor weights for the GIS-based procedure; and (2) the methodology for 
deriving the GIS-generated decision/priority maps. The former constitute the statistical test 
to generate the statistical comparison of responses to factor weighing between stakeholders 
to test the null hypothesis of the study, that there are no significant differences between 
factors weights, which may be assigned by different stakeholder groups of the study area. 
The latter will generate the decision map for each for the stakeholder group which 
constitutes the GIS-based test of the hypothesis to determine whether those varying factors 
weights result to variation in decision outcome, in terms of location and extent of priority 
sites. 
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5.2 Study Area and Data Gathering 
Two candidate areas were considered for the study, namely: the Bao watershed within the 
Leyte Geothermal Project and the Okoy-Banica watershed within the Southern Negros 
Geothermal Project (SNGP), both within the administrative jurisdiction of the PNOC-EDC 
by virtue of PD 151511749 as amended by EO 223. The latter was chosen mainly due to 
compatibility of most of its available digitized datasets with ARCINFO and ARCVIEW 
GIS software while'the former's datasets are in SPANS GIS format. Both watersheds are 
host to PNOC-EDC's geothermal power facilities providing electricity to the region where 
they are situated. Figure 5.1 shows the location map of the Okoy-Banica watershed. 
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The Okoy-Banica watershed datasets were generated in 1998 by Solar Surveying 
Corporation through an aerial photography and photogrammetry of area which produced 
the following data sets: road, river, lake, elevation, grid, forest, agricultural, range, urban, 
watershed boundary. These files are in DXF formats and required careful cleaning and data 
conversion process into ARCINFO format (coverage). Some of the files like barangay 
boundary, land classification, soil and rainfall were digitized through AutoCAD in .DWG 
format from maps of the National Mapping and Resource Information Authority 
(NAMRIA), Bureau: of Soil and Geotechnica. Slope, contour and aspect were derived 
through digital elevation modeling (DEM) using Arc/Info. 
To derive the soil erosion and its derivative maps, the process converted the coverage into 
grids and use grid operation in ARCINFO to compute soil erosion. Buffer was derived 
l!sing ARCVIEW buffer operation. Land use and vegetative cover were derived by 
overlaying different land cover type such as agricultural, forest, range and urban. The 
resulting maps were converted into shape file (SHP) for database building, reclassification, 
integration and analyses. 
5.3 Defining the Data Set Requirement 
Table 5.1 presents the decision factor or criteria hierarchy used in the study. There are 
three levels in the hierarchy: the main goals (1 st level), the objectives (2nd level) and the 
site-specific attributes or factor classes (3 rd level). 
The hierarchy is important for emphasis of the relative importance of each site-specific 
selection criterion (3 rd level) with regards to given development goals (1 nd level) and 
objectives (2nd level). They are not meant to be complete but they represent some possible 
combination of criteria, which are associated with the given upland development program 
in the Philippines. The 3 rd level criteria represent the specific factor classes where the 
priority value (cumulative product of factor weights) links to the site's physical attribute. 
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Table 5.1 Decision Factor or Criteria Hierarchy on Setting Priority Sites for Upland 
D 1 . Ok B t h d eve opment In oy- anlca wa ers e 
2na Level Criteria 3 ra Level Criteria 
( ob.iectives) (Site specific Attributes) 
Ecological Criteria Soil Erosion Potential Serious, moderate, less 
Density of forest cover High, medium, low, open/denuded 
(canopy) 
Elevation of the site Greater than 1 OOOmasl (protection 
zone), Less than 1000masl 
(production zone) -
. Slope or steepness of the site Less than 18%, between 18% and 
50%, greater than 50% 
Aspect or direction of East-West facing slope; North, 
exposure to sunlight South, Northeast, Northwest, 
southeast, southwest facinK slope 
Land Classification Public land/forest land; 
alienable/disposable land 
Distance of site from 0-20m; 21m-100m; 100m-500m 
river/stream and greater than 500m 
Existing land use/vegetative Agriculture; forest; range/pasture; 
cover urbani settlement 
Social Criteria Povertylincome level 76%-100%; 49%-75%; 26%-50% 
(per community / (%households below poverty and 0-25% 
barangay) threshold level) 
Population Density Less than 2.4; 2.5-4.9; 5-7.4; 7.5-
(person/hectare) 10 and greater than 10 
Number of Households Less than 100, between 100-500 
and greater than 500 
Peace and Order Safe; somewhat safe and safe, 
peaceful and orderly 
People's participation No participation, moderate, active 
Economic Criteria Revenue/Income generating Less than P2,000; P2,000-P4,000; 
potential/Per capita Income P4,000-P6,000 and greater than 
P6000 
---
--
Ability to produce maj or Agricultural crops; forest crops; 
crops fruit crop_s and livestock 
Access to basic infrastructure Power/electricity; road; and, water 
supply 
Average farm size Less than 2.5; 2.5-4.9; 5-7.4; and, 
(household perhectarti more than 10 
5.4 Factor Weight Elicitation Method 
As discussed in chapter 3, the purpose of factor weights is to produce a numerical scale of 
judgment in order to quantify and use mathematical operations to produce objective 
decisions. In chapter 4, the conceptual framework of the study and data requirements for 
the criteria tree enumerated in earlier sections calls for a hierarchical linear combination 
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method of computing the factor weights. This computes the priority value of the factor (as 
the product) based on its weight within its class (3 rd level), weight within its objective level 
(2nd level) and weight within its goal level (l st level) criteria where the factor class belongs. 
This is the basis for the design of the weight elicitation survey questionnaire. A survey 
questionnaire (Appendix 5.1) was prepared to elicit factor weight on the selection of 
priority site for upland development from five stakeholder groups of the study area. The 
questionnaire has three main parts (part 1-3), representing the 3 main criteria category used 
(based on the crit.eria hierarchy presented in Table 5.1), and another part (part 4) 
concerning respondent's personal information. 
Respondents were selected representing five stakeholder-groups (sectors) of upland 
development at Okoy-Banica watershed. These are: PNOC central (watershed 
ap.ministrator at the central office); PNOC local (watershed administrator at the local 
office); DENR (state regulating agency for eI).vironment and natural resources, local 
office); LGU (local government unit officials); and FARMERS (affected upland farmers 
from the study area). PNOC-EDC Forest Extension Officers and staff through focused 
group meetings personally administered the survey with upland farmers and PNOC 
(central and local) respondents. The survey was mailed in the case of LGU and DENR 
respondents. 
The survey asks the respondents to rank/rate the criteria according to their perceived· 
degree of importance of these criteria to the selection of upland development sites by 
circling their choice from the scale of 1-10. The rating or ranking of 0 = exclusion (present 
only on the 3 rd level criteria), 1 =lowest priority and 10 =highest priority. The results are 
aggregated per respondent group for two purposes: (l) subject result to analysis of variance 
(AN OVA) and (2) translation into factor weights. Chapter 6 presents the results of 
ANOV A test on the responses of 5 stakeholder groups concerned. 
5.5 Computation of Factor Weights and Priority Values 
The progressive steps in computing factor rating/ranking into factor weights and priority 
values are presented below: 
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1) Factor weights in the 1st level are computed through the example below: 
Factor Weighti = Rank) 2:(RankEcol + RankSocial + RankEconomic) 
where i is the ranking of ecological, social and economic factors 
2) Factor weights in the 2nd level are computed through this example: 
where i are 2nd level attributes for each of ecological, social and economic attributes 
3) Factor weights in the 3st level are computed through this example: 
3rd Level Factor Weighti = Ranki/2:(Ranki) 
where i are 3rd level attributes for each of the 2nd level attributes 
4) Priority value is computed as the product of factor values of attributes related to a 
particular 3 rd level factor. It is computed as: 
Priority Valuei = (3 rd Level Factor Weighti * 2nd Level Factor Weighti * 1st Level 
Factor Weighti 
--
where i = aggregate factor weights 
The priority value is the product of factor weights for a given 3rd level criterion, which is 
encoded to the site-specific (physical) attribute or factor classes. After assigning the 
priority value to factor classes within the database of the map, the factor maps are overlaid 
in GIS. Using the ARCVIEW compute module, the overall priority value is computed. 
The higher the overall priority value, the higher the priority of the site for upland 
development purposes. 
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5.6 GIS Operation in Deriving Factor Maps 
Figure 5.2 presents the derivative steps in generating the decision/prescription maps about 
upland development priority sites. This provides the specific process flow in generating 
specific factor or derivative maps involved prior to producing the prescription/decision 
map per sector. The process flow is in line with the logical framework discussed in 
Chapter 4. The following sections further discuss the process involved. 
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Figure 5.2 Derivative steps in generating the decision/prescription maps about upland 
development priority sites 
Generating the slope and soil erosion factor maps 
The soil erosion potential of the area is derived using the objective model called USLE. 
Soil erosion is one of the critical considerations of sustainability. It is also important for 
assessing land suitability and capability. Soil erosion potential forms part of the ecological 
criteria, with attribute classes such as serious, moderate and less erosion. USLE computes 
the soil erosion loss of the area based on the following factors: rainfall (R), soil 
characteristic (K), slope length and steepness and land use and management practices (CP). 
Some modifications of the equation are available, with adjustments made base on data 
availability and applicability of the equation to site-specific conditions. To compute the R, 
K, LS and CP values the following equations and considerations were adopted. 
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R value 
The R values were derived based on the rainfall isopleth map of the area from GEODATA 
report. The isopleth were digitized as polylines and converted to polygon coverage (see 
ecological factor maps in the next chapter). The R value data (Table 5.2) were computed 
in calculate operation of ARCVIEW using %e this equation: 
R = -10.551.+ 10.259*X + 0.214*X2 
where: R = annual erosivity 
X = rainfall depth 
The equation was adopted from Bayotlang (1986) who developed the parabolic 
mathematical equation from observation in 41 sites in the Philippines. 
Table 5.2. Rainfall erosivity (R) derived for the study area 
Annual Rainfall (mm) 1100 1200 1500 2000 2500 
Annual R value 610 666 835 1116 1387 
K value 
The K values were calculated using record of profile descriptions of various soil types 
found at the Okoy-Banica watershed based on study conducted by GEOTECHNICA and 
Bureau of Soils (Table 5.3). 
Table 5.3. K values for Okoy-Banica watershed 
Series Soil T~pe EH OM % sand % cla~ % silt K value Hectares 
414A San Manuel/Taal Complex 5.50 1.70 52.00 28.00 20.00 0.1708 648.81 
708 La Castellana Clay Loam 6.50 1.70 25.00 50.00 25.00 0.1348 369.23 
202 Rough Mountainous 6.50 1.70 25.00 50.00 25.00 0.1348 9679.93 
414B San ManuellTaal Complex 5.50 1.70 52.00 28.00 20.00 0.1708 3029.49 
270 Tupi Fine Sandy Loam 5.50 1.70 51.40 26.20 22.40 0.1926 419.57 
56 Taal Sandy Loam 5.70 1.70 71.00 10.60 18.40 0.2072 1232.54 
The equation used to calculate the K value, adopted from a simplified equation for 
estimating K by Mannering (1969), was: 
K = [(0.043*pH)+(0.62/0M)+(0.0082*S)-(.0062*C)] *Si 
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where: OM = organic matter content in percent 
S = % sand 
C = clay ratio or % clay/(% sand + % silt) 
Sj = % siltl100 
LS value 
LS value was derived with the use of ARCINFO macro language (AML) authored by 
Smith and Jankowski (1994). Though slope gradient in percent can be derived using the 
slope command in ARCINFO, the slope length was problematic as there is direct or no 
built in method for calculating this in ARCINFO. LS value derivation was time-
consuming and has to leave a powerful PC with Pentium II processor running for about 40 
hours. 
CP value 
CP value is generated from the land and/or vegetative cover map of the area. Overlaying 
the agriculture, forest, range and urban maps derives the vegetative cover map. The CP 
values were inferred from researches on different vegetation types and land management 
practices in the region based on vegetative cover mix derived after overlaying forest, 
agriculture, range and urban map layers (Table 5.4). 
Table 5.4. GIS-generated land use shows mix cropping after overlaying forest, agriculture, 
range and urban map layers of Okoy-Banica watershed. 
No. Land use Hectares % of Total 
1 Agricultural 531.81 3.46 
2 Forest 5450.72 35.44 
3 Range 4436.00 28.85 
4 Urban 1896.36 12.33 
5 Agricultural & Forest 217.27 1.41 
6 Forest and range 48.81 0.32 
7 Agricultural, range and urban 97.73 0.64 
8 Agricultural and urban 747.38 4.86 
9 Range and Urban 814.34 5.30 
10 *Unclassified areas, bodies of water, roads, etc. 1137.58 7.40 
Total 15378.00 100.00 
* unverified areas existing in derivative maps. 
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The C values were generated from the vegetation cover map of the area vis-a.-vis the 
approximated vegetative condition from existing literature using mean value for mixed 
crops. The P values were also approximated (mean value) using the same scheme as above. 
The R, K and CP values are computed using the calculate operation of ARCVIEW and the 
LS value through AML. Since LS was derived in GRID format, all the R, K and CP maps 
were also converted into grid (SHAPEGRID) and overlaid using the ARCGRID module of 
ARCINFO. There. are other specialized GIS software for computing and deriving soil 
erosion loss, like CRIES and EDRISI GIS, among other GIS software. But the study was 
constrained to using ARCINFO/ ARCVIEW GIS due to software availability. 
Once the overlay operation is completed the soil erosion map is reverted back to shape file 
apd it's attributes reclassified into serious, moderate and less erosion factor classes using 
the ARCVIEW's natural break classification method. 
Generating the Land Use/Cover Map 
Four main land uses constitutes the vegetative cover map of the study area, namely 
agriculture, forest, range and urban maps. The land use/cover map of the area is derived 
from overlaying the four land use/cover maps. Individually, the factor maps (agriculture, 
forest, range and urban) will be used for deriving the aggregateO-ecological factor map on 
which factor weights will be assigned. As a land use/cover map it will be used to derived 
the conservation (C) and protection (P) values for the soil erosion model. 
Generating the Buffer Map 
Map layers of streams and lakes were overlaid together. The BUFFER operation in 
ARCVIEW sets a buffer distance of 20, 100, 500 or greater than 500 meters from streams, 
lakes and other bodies of water. Proximity to water supply attracts varied farming and 
other development activities. However, -certain buffer zones defmed by its distance from 
bodies of water (20, 100, 500 meters) need to be protected from erosion-prone 
development activities. Buffering may mean to exclude (zero activity) or allow restricted 
activities based on responses of respondents to 1-10 degree of importance priority rating in 
the survey questionnaire. 
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Generating Ecological, Social and Economic Factor Maps 
The process flow on deriving the ecological, social and economic factor maps is illustrated 
in Figure 5.2. It also shows the combination of derivative maps to generate the specific 
factor map and processes involve. The factor maps are classified into factor classes or site-
attribute classes based on the data hierarchy in Chapter 4. The ecological factor maps were 
the ones generating through the aerial photogrametry study about the area, converted into 
shape files from .DWG and .DXF files (see discussion in data collection section above). 
Preparing the bararigay boundary map and encoded collected social and economic 
information into the polygons of the respective barangay generated the social and 
economic factor maps. The resulting maps are classified factor maps, which are presented, 
in the next chapter. 
5.7 Generating the General Template and Sectoral Maps 
Prior to generating the decision map of decision group (one each for 5 stakeholder group 
surveyed), we would have to start first with generation of a general template directory. 
The template directory has to contain a complete set of all the factor maps (ecological, 
social and economic) in the same form (codes, factor classes, blank field for priority 
value). This is to ensure uniform applications of GIS operations on all sector maps and 
enhance reliability of result. Once the template directory preparation is completed, it is 
then replicated and renamed into 5 sector directories, one each for the 5 stakeholder groups 
surveyed. The next step would be the generation of the subjective model discussed in the 
next· se-ction. 
5.8 Generating the Subjective Measure 
The site's priority values were computed by summing priority values (PV): 
Estimated Development Site's Overall Priority Value 
L(PV social) + L(PVeconomic) 
L(PVecological) + 
Each of the sector directories discussed earlier contains a complete set of factor maps 
(ecological, social and economic) (Figure 5.4). Each of the factor classes in the factor 
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map are encoded with the computed priority value for the sector, overlaid with all 
ecological factor maps one-by-one in ARCVIEW to generate the ecological priority map, 
repeated the process for the social and economic factor maps to generate the social and 
economic priority maps. Then, the three priority maps (ecological, social and economic) 
are overlaid to generate the combined priority map of the sector. Using calculate operation 
in ARCVIEW, the overall priority value is computed. Using the natural break 
classification method, the map is classified into 5 priority categories, which correspond to 
the stakeholder's decIsion map. The process is repeated for the rest of the stakeholders. 
Ecological Factor 
Priority Values 
Social Factor Pliority 
Values 
Economic Factor Priority 
Values 
.. 
Estimated 
Development Site 
(Overall) Priority 
Value 
Figure 5.3 Site Selection Model (Subjective Model) 
Overlaying of decision/factor maps is done two map layers at a_!ime, until all factor maps 
are combined. The features and priority values are carried onto the product map and the 
spatial database is built in the process. Using point and click routine onto the GIS-
generated map, the information about a particular spot or location can be queried or 
obtained.- Other information on high or low priority value and accompanying spatial 
explanation can be retrieved and accessed which will help development planners adjust or 
refine development plans as necessary. 
5.9 Summary and Conclusion 
In chapter 4, the conceptual framework for the integration of decision factors and people's 
input to upland development site prioritization was presented. In this chapter, specific 
decision factors involved in the framework were identified through a 3 level criteria 
hierarchy to allow multi-level criteria decision integration aimed at arriving a well-
balanced, most acceptable plan and decision alternatives for upland development. After a 
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study area was selected, data requirement and its derivatives were generated from primary 
and secondary sources through digitization and encoding, use of USLE model to derived 
soil erosion parameters and potentials and other GIS-based procedures. A complete set of 
factor (thematic) maps, representing different decision factors, was generated to form a 
general template map ready to be replicated and overlaid based on factor weights of 
individual group respondents. 
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CHAPTER SIX 
RESULTS AND DISCUSSION 
Courage is the will to shape our world when its· 
easier to let someone else to do it for us ... 
--- John Carzello 
6.1 Introduction 
This chapter begins with an understanding of the general attributes as well as the 
ecological, social and economic profile of the study area based on its GIS-generated maps. 
The derivatives and soil erosion map generated using the USLE model was likewise 
discussed. For the weight elicitation component of the study to prove the hypothesis, the 
results of the survey among 5 stakeholder groups, the comparison of responses and its 
statistical significance are presented. The GIS-generated decision maps out of the 
stakeholders survey responses are also analyzed to determine the impact of factor weights 
being assigned by different stakeholders on the selection of priority sites. Towards the end 
of the chapter these results are discussed as it relates to the main thesis and the goal and 
objectives of the study. In Chapter 7, conclusions, impact~!.ld recommendations are 
presented. 
6.2 GIS-generated profile of the study area 
Okoy-Banica has a total land area of 15,380 hectares, consisting of basically 2 watersheds: 
the Okoy watershed (58%) and Banica watershed (42%). It is bounded by latitudes 90 22' 
9.48", 90 14' 26" and longitudes 123 0 7' 5.82", 123 0 18' 38" using the world geographic 
coordinate system or Northing 1,035,981.0085 m N, 1,021,755.6944 m N and Easting 
512,992.2493 m E, 534,124.0575 m E using the Philippine Transverse Mercator (PTM) 
coordinate system. PTM coordinate system is used in most of the maps of the study area. 
To the east of the watershed are the Tanon Strait and the Bohol Sea, to the west it is 
bounded by the mountain ranges of Valencia, to the north by the municipality of Sibulan. 
Some 36 barangays or communities are situated, partly or wholly, within the watershed. It 
covers 1 city (Dumaguete (16%) and 3 municipalities (Sibulan (19%), Dauin (2%) and 
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Valencia (63%)) (Table 6.1), all situated within the province of Negros Oriental on the 
island of N egros, Philippines (Figure 6.1) 
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Figure 6.1 Municipal-Barangay Boundary Map ofOkoy-Banica Watershed 
Table 6.1 Municipality/City within the Okoy-Banica Watershed. 
Municipality / Total Area Area within Okoy- % of Total Area % of Total Watershed 
Cit~ Banica Area 
Dauin 10,418 257 2 2 
Dumaguete 4,119 2527 61 16 
Sibulan 16,947 2972 18 19 
Valencia 14,388 9624 67 63 
Total 45,871 15380 100 100 
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Land classification. The watershed compnses some 62% alienable/disposable land 
(9594.89 hectares) and 38% public forestland or the uplands (5784.70 hectares) (Figure 
6.2). 
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Figure 6.2 Land Classification Map of Okoy-Banica Watershed 
The extents of land classification classes by barangay are presented in Table 6.2. 
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Table 6.2 Barangays and Extent ofP/F & AID land with the Okoy-Banica Watershed 
Barangay 
Aganan 
Apolong 
Bagacay 
Bali1i 
Balinsasayaw 
Bantayan 
Bolocboloc 
Bongbong 
Bunaw 
Bung-aw 
Cadawinon 
Calabnugan 
Camanjac 
Cambucao 
Candau-ay 
DumaguetelPob 
Jawa 
Junob 
Look 
Lunga 
Mag-aso 
Malabo 
Malaunay 
Maslog 
Maslog2 
Motong 
Puhagan 
Pulangbato 
Sagbang 
San Antonio 
SibulanlPob 
Talay 
Tubigon 
Tubtuban 
Unknown 
West Balabag 
Total 
Total 
Area (ha) 
314.31 
627.80 
208.69 
451.23 
138.34 
255.11 
97.82 
159.14 
99.04 
200.56 
369.04 
365.26 
265.87 
161.84 
221.90 
466.73 
18.10 
456.32 
169.19 
821.66 
256.99 
1178.38 
1478.53 
260.88 
126.82 
67.37 
2854.24 
833.80 
649.37 
634.82 
216.00 
117.40 
257.20 
220.66 
. 169.87 
189.27 
15379.53· 
% Publici % Alienablel 
Forest Disposable 
Land Land 
0.00 100.00 
85.33 14.67 
0.00 100.00 
0.00 100.00 
99.18 0.82 
0.00 100.00 
0.00 100.00 
1.30 98.70 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
9.64 90.36 
100.00 0.00 
57.55 42.45 
87.10 12.90 
0.00 100.00 
0.00 100.00 
0.00 100.00 
8.87 91.13 
1.25 98.75 
2.15 97.85 
0.00 100.00 
0.00 100.00 
0.00 100.00 
4.77 95.23 
0.00 100.00 
100.00 0.00 
0.00 100.00 
22.35 77.65 
Land uses. There are four major land uses in the area, namely: agriculture (16%), range or 
pasture (36%), urban (12%) and forestry (36%) (Figure 6.3). Although a geothermal 
reserve, the geothermal use of the area is subsurface and coexists with other land uses 
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without being in conflict. Geothermal facilities (such as pipelines, powerhouses, etc) 
occupy only some 11 hectares of the surface area of the watershed. 
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Figure 6.3 Land Use Map of Okoy-Banica Watershed 
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The distribution of land uses by barangay is presented in Table 6.3. Agricultural land uses 
are classified into 3 crop types: abaca (fiber/hemp), coconut (copra) and cropland (mixed 
of lowland crops such fruits, cereals and vegetables). Agricultural land use is also 
predominant even on steep slopes (more than 18% slope), in high elevation areas (more 
than 1000 masl) and in areas within classified forestland. The distribution of rangeland is 
also observed on steep slopes, within high elevation areas and within classified foresthmd. 
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Table 6.3 Distribution of Land Uses (in hectare) by Barangay in Okoy-Banica 
Agricuture Forest Range Urban 
Barangay Abaca Coconut Cropland Sub-total High Medium Low Sub-total Sub-total Residential Airport Commercial Sub-total 
Aganan 0.00 36.64 41.59 78.23 0.00 0.00 0.00 0.00 314.31 35.32 47.52 90.63 138.15 
Apolong 6.97 0.69 7.06 14.71 39.20 227.84 247.03 514.07 627.80 0.00 0.00 0.00 0.00 
Bagacay 0.00 11.14 4.07 15.20 0.00 0.00 0.00 0.00 208.69 103.37 0.00 67.91 171.28 
Balili 0.00 58.90 82.03 . 140.93 0.00 0.00 0.00 0.00 163.12 187.36 0.00 0.00 187.36 
Balinsasayaw 0.00 0.33 17.14 I. 17.47 0.11 73.49 39.78 113.37 138.34 0.00 0.00 0.00 0.00 
Bantayan 0.00 13.31 11.04 , 24.35 0.00 0.00 0.00 0.00 255.11 188.63 0.00 66.41 66.41 
Bo1ocboloc 0.00 21.08 28.52 49.60 0.00 0.00 0.00 0.00 97.82 97.82 0.00 0.00 97.82 
Bongbong 0.00 6.87 23.01 29.88 15.72 17.72 0.00 33.44 159.14 0.00 0.00 0.00 0.00 
Bunaw 0.00 4.60 18.25 22.85 0.00 0.00 0.00 0.00 99.04 99.04 0.00 99.04 
Bung-aw 0.00 23.13 44.28 67.40 0.00 0.00 0.00 0.00 200.56 167.33 0.00 0.00 167.33 
Cadawinon 0.00 100.75 59.64 160.40 0.00 0.00 0.00 0.00 369.04 369.04 0.00 0.00 369.04 
Calabnugan 0.00 45.87 90.49 136.36 0.00 0.00 0.00 0.00 365.26 4.73 0.00 0.00 4.73 
Camanjac 0.00 24.64 36.60 61.25 0.00 0.00 0.00 0.00 265.87 254.29 0.00 0.00 254.29 
Cambucao 0.00 4.93 12.79 17.72 0.00 0.00 0.00 0.00 161.84 17.27 0.00 0.00 17.27 
Candau-ay 0.00 22.88 32.34 55.22 0.00 0.00 0.00 0.00 221.90 148.02 0.00 0.00 148.02 
DumaguetelPob 0.00 3.02 18.36 21.38 0.00 0.00 0.00 0.00 466.73 369.08 0.00 86.68 455.76 
Jawa 0.00 1.84 1.55 3.39 0.00 0.00 0.00 0.00 18.10 0.00 0.00 0.00 0.00 
Junob 0.00 56.75 80.61 137.36 0.00 0.00 0.00 0.00 456.32 383.87 0.00 0.00 383.87 
Look 0.00 21.47 36.94 58.41 0.00 0.00 0.00 0.00 169.19 9.07 0.00 0.00 9.07 
Lunga 5.21 19.26 46.69 71.17 26.76 90.19 21.17 138.12 821.66 0.00 0.00 0.00 0.00 
Magaso 0.06 0.00 0.00 0.06 80.99 150.24 15.22 246.44 256.99 0.00 0.00 0.00 0.00 
Malabo 5.36 146.72 26.68 178.76 11.87 65.13 140.87 217.87 1178.38 0.00 0.00 0.00 0.00 
Malaunay 10.35 123.37 23.49 157.21 130.95 543.39 375.84 1050.19 1478.54 0.00 0.00 0.00 0.00 
Maslog 0.00 45.55 49.40 94.95 0.00 0.00 0.00 0.00· 260.88 123.83 0.00 0.00 123.83 
Maslog2 0.00 33.30 45.72 79.02 0.00 0.00 0.00 0.00 126.82 126.82 0.00 0.00 126.82 
Motong 0.00 3.43 17.48 20.91 0.00 0.00 0.00 0.00 67.37 67.37 0.00 0.00 67.37 
Puhagan 15.49 25.16 3.91 44.56 459.86 1586.17 759.86 2805.89 2854.25 0.00 0.00 0.00 0.00 
Pulangbato 6.59 62.38 35.61 104.58 0.00 83.45 96.32 179.77 833.80 0.00 0.00 0.00 0.00 
Sagbang 0.00 35.27 59.47 94.74 0.00 0.00 19.72 19.72 649.37 4.63 0.00 0.00 4.63 
San Antonio 0.00 79.05 143.90 222.95 0.00 0.00 0.00 0.00 634.82 0.00 0.00 0.00 0.00 
Sibu1anlPob 0.00 24.44 16.97 41.41 0.00 i 0.00 0.00 0.00 216.Q1 133.94 0.00 133.94 
Talay 0.00 27.94 15.54 43.48 0.00 I. 0.00 0.00 0.00 117.43 77.60 0.00 0.00 77.60 
Tubigon 0.00 9.85 26.06 35.91 0.00 5.81 0.00 5.81 257.21 0.00 0.00 0.00 0.00 
Tubtuban 0.00 19.82 33.29 53.11 0.00 0.00 0.00 0.00 220.67 196.07 0.00 0.00 196.07 
Unknown2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 
Unkown 0.00 3.23 1.52 4.75 26.94 78.31 60.61 165.86 169.87 0.00 0.00 0.00 0.00 
West Ba1abag 0.00 28.36 28.77 57.13 0.00 0.00 0.00 0.00 189.27 6.36 0.00 0.00 6.36 
Total 50.02 1145.96 1220.79 2416.77 792.41 2921.73 1776.41 5490.54 15091.50 3170.88 47.52 311.64 3306.09 
% of Sub-Total 2.07 47.42 50.51 100.00 14.43 53.21 32.35 100.00 100.00 95.91 1.44 9.43 100.00 
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Urban and settlement areas are concentrated in the lowland while the extent of actual 
settlement of the upland cannot be ascertained from existing maps. By overlaying the 
different land use layers (maps) in GIS some land uses overlap suggesting that land use 
combinations are prevalent. The resulting map from this overlay is discussed in the soil 
erosion analysis section as a basis for generating the CP values of the watershed. 
Forest Cover. Classified forestland comprises 3 8% (or 5,785 ha) of the total watershed 
area, with 92% of this land covered with forest (Figure 6.4). There are three classifications 
of forest cover prevailing in the area: high density forest (76-100% close canopy), medium 
density forest (50-75% close canopy) and low density forest (25%-49% close canopy). 
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Figure 6.4 Forest Cover map of Okoy-Banica Watershed 
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Fourteen percent (14%) or 794 hectares of the forest cover is high-density, 53% or 2,922 
hectares is medium density, and 32% or 1,776 hectares is low density. Most of the high-
density forests are in patches averaging 26 hectares in size, with the smallest patch having 
an area of 0.88 hectares and maximum size of about 238 hectares. The patterns indicate 
that the high forest is retreating further to the high elevation areas (1000 masl) while both 
the low and medium forests continue to advance up the high forest areas and beyond the 
classified forestland boundary. The forest areas are situated in 7 upland barangays namely: 
Malabo (4%), Malaunay (20%), Puhagan (51%), Lunga (3%), Apolong (10%), Mag-aso 
(5%), and Balinsasayaw (2%) (Table 6.3). 
Aspect. In terms of aspect or slope exposure to sunlight, 37% (5,648 ha) of the area has 
e~st-west aspect, while 63% (11,701 ha) has north, northeast, northwest, south, southeast, 
southwest aspect. Good growth of crops is obser:ved in east-west exposure due to all-day 
availability of sunlight, although some crops are also tolerant to lesser sunlight. Aspect of 
the site is one indicator of site suitability of certain agroforestry crops. 
Upland Communities. Overlaying the barangay maps in Figure 6.1 with the land 
classification map in Figure 6.2 generates the upland barangay. The extent of upland areas 
situated in each of the barangay is presented in Table 6.4. 
Table 6.4 Upland barangays of Okoy-Banica watershed 
Name of Barangay 
Apolong 
Balinsasayaw 
Bongbong 
Lunga 
Mag-aso 
Malabo 
Malaunay 
Puhagan 
Pulangbato 
Sagbang 
Tubigon 
Unknown 
Total 
Total Area (ha) 
535.70 
137.21 
2.07 
79.17 
256.99 
678.13 
1287.74 
2601.12 
10.44 
13.98 
12.28 
169.87 
5784.67 
76 
% of Upland 
9.26 
2.37 
0.04 
1.37 
4.44 
11.72 
22.26 
44.97 
0.18 
0.24 
0.21 
0.03 
97.09 
% of Total 
3.48 
0.89 
0.01 
0.51 
1.67 
4.41 
8.37 
16.91 
0.07 
0.09 
0.08 
1.10 
37.61 
~-' - .. -
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Based on the overlay, there are 12 barangays considered as upland barangays comprising 
of 37.6% of the total land area of the watershed. The table provides the area covered as 
upland, the extent in terms of total upland (% of upland) and the extent in terms of total 
land area of the watershed (% of total). Figure 6.4 shows the barangays with respect to the 
boundary of forest/public land. Barangays within classified forestland or public land are 
considered upland barangays. These upland barangays are the most likely area to be 
identified as priority sites in the priority rating based on the structure of the criteria 
questions in the survey. Which barangay will receive the highest priority will be discussed 
later in the chapter (generating decision maps). 
6.3 Soil Erosion. Analysis 
As discussed in Chapter 5, soil erosion is computed by the equation: 
Erosion = LS * K * R * CP 
where: LS = topographic factor composed of slope and slope length 
K = surface erodibility factor 
R = rainfall erosivity factor 
CP = vegetative Cover and land Protection factor. 
Soil Erodibility (K) Factor. The soil erodibility factor indicates the susceptibility of the 
soil to-erosion based on its properties. The K values differ with varying soil texture, 
structure, permeability; organic matter and acidity. Soil properties based on the soil type of 
the area and the computed K value are presented in Table 6.5. 
Table 6.5 Soil erodibility (K) values for different soil types of Okoy-Banica. 
Type/ Rough Tupi Fine Taal Sandy LaCastellana San Manuell 
Properties Mountainous Sandy Loam Loam Clay Loam Taal Complex 
Soil 202 270 56 708 414 
senes 
PH 6.5 5.5 5.7 6.5 5.5 
OM 1.7 1.7 l.7 1.7 1.7 
%Sand 25 51.4 71 25 52 
% Clay 50 26.2 10.6 50 28 
% Silt 25 22.4 18.4 25 20 
K Value 0.1348 0.1927 0.2007 0.1348 .1708 
77 
I 
L·· 
I·· 
.-__ .' •. ,- .•• c.'.'. 
.-_._--_._-.-. 
Rainfall Erosivity (R) Factor. Rainfall erosivity is soil loss attributed to the power of 
raindrops striking the soil surface (i.e. the kinetic energy (E) of the rain expressed in j m-2 
mm-1) and the entrainment of the detached soil particles by further contribution of the rain 
to run off water (i.e. the intensity of the rain (I) expressed in mm h-1). The product EI is 
regarded as the R value. The computed rainfall erosivity (R) value for the study is 
presented in Table 6.6. 
Table 6.6 Rainfall erosivity (R) derived for the study area 
Annual Rainfall (mm) 1100 1200 1500 2000 2500 
Annual R value 610 666 835 1116 1387 
Vegetation & Land Protection (CP) Factor. CP value is a function of vegetation type 
and land management factors, which aimed to hold water and/or slow down surface run 
off. Common practices in the Philippines include sloping area land technology (SALT), 
which employ contour planting, bench terracing and the use of mix cropping with 
nitrogen-fixing legumes. The extent of these farming practices to soil erosion control is 
the subject of a number of research projects in the Philippines. CP varies widely in 
different locations and is established through extensive research. The CP factor is generally 
acknowledged as the most difficult USLE factors to generate. Ihis study instead adopted 
or inferred CP values from research on different vegetation types and land management 
practices in the region. The CP value approximates the vegetative and land management 
condition known about Okoy-Banica. The mean of the C and P values are used for mixed 
cropping and land management condition. The inferred CP values which are used in the 
study are presented in Table 6.7. 
Table 6.7 CP values obtained for Oko -Banica watershed 
Vegetation Type egetatlOD ass Inferred CP Value* 
Agricultural Abaca 0.020800 
Coconut 0.075000 
Cropland 0.422400 
OpenlBaresoil 1.000000 
Forest High 0.000001 
Medium 0.000900 
Low 0.021025 
Openlbareland 1.000000 
Range Dense and overgraze 0.003025 
* see Tables 3.2, 3.3 and 3.4 on related CP values adopted from the region. 
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Figure 6.5 shows the four derivative maps (representing the LS, K, Rand CP factors) for 
generating the soil erosion map of the area, as well as the soil erosion map of the study 
area. U sing the ARCINFO GRID module, the four data sets bearing the LS, K, R and CP 
values were converted into a grid with 100m x 100m resolution and overlaid (MOL TIPL y) 
to derive the soil erosion map. 
Soil Prop erty Facto r (Kv alue) 
Slope Factor (LSvalue) 
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Figure 6.5 Soil Erosion and Derivative Maps of Okoy-Banica Watershed 
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The map was transformed to a shape file in ARCVIEW for reclassification and data 
building. Applying the natural break classification method in ARCVIEW GIS, a three-
factor classes soil erosion map was produced. The serious, moderate and less erosion 
prone areas classification is needed for rating purposes in our subjective model. Figure 6.5 
also shows the soil erosion map.ofthe study area. 
Table 6.8 shows the extent and location of erosion prone areas with respect to each 
barangay of the watershed. From the analysis, the areas considered being serious, 
moderate and less soil erosion prone are: 3 hectares, 30 hectares and 14,746 hectares, 
respectively. The serious soil erosion areas are located in the upland barangays of 
Malaunay (79%) and Puhagan (21 %). Both barangays are located within the fore.stland 
area in high elevation (more than 1000 masl). 
The soil erosion factor classes serious, moderate and less indicate whether land is suitable 
for specific upland developmental uses. For example, moderate and less erosion prone 
areas can be planned for agricultural cropping purposes provided land management 
practices are appropriate and the serious areas to "no-touch" or intensive slope 
stabilisation/rehabilitation purposes. 
A new map can be generated using the rainfall, soil and slope factors, in the absence of 
vegetative and land management factors, to simulate the erosion potential of the area in the 
absence of vegetation and land protection practices. For example, by replacing 1.0 for the 
CP value, -with all other factors the same, we can predict the extent of soil erosion without 
the vegetation and land protection measures. By using hypothetical mix of vegetation and 
land management practices, we then can predict which vegetation type and land 
management practice will be able to enhance soil conservation in the area more effectively. 
In the framework and criteria hierarchy, 'buffer, slope and poverty threshold maps should 
have formed part of the general template map, but were finally excluded due to: (1) 
frequent computer hang-ups overlaying the buffer and slope maps with other factor maps 
(probably due to file size) and (2) lack of household specific data to be able to classify 
communities on the basis of how many families are below the poverty threshold level. 
Without the 3 maps in the general template map, the impact to the result of, at least, the 
GIS-based test of study hypotheses, will not be very significant. 
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Table 6.8. Soil Erosion Potential per Barangay of Okoy-Banica watershed. .. ;~ -~ "~"~--:,," ".-... ~~--'~~ 
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Barangay Total Area (ha) Less Erosion Moderate Serious 
(1) (2) (3) (4) 
Aganan 314.31 310.71 0.00 0.00 
Apolong 627.80 627.80 0.00 0.00 
Bagacay 208.69 194.30 0.00 0.00 
Balili 451.23 390.95 0.00 0.00 
Balinsasayaw 138.34 134.71 0.00 0.00 
Bantayan 255.11 253.34 0.00 0.00 
Bolocboloc 97.82 97.82 0.00 0.00 
Bongbong 159.14 156.07 0.00 0.00 
Bunaw 99.04 99.04 0.00 0.00 
Bung-aw 200.56 120.87 0.00 0.00 
Cadawinon 369.04 186.01 0.00 0.00 
Calabnugan 365.26 365.26 0.00 0.00 
Camanjac 265.87 202.53 0.00 0.00 
Cambucao 161.84 161.84 0.00 0.00 
Candau-ay 221.90 194.75 0.00 0.00 
--.--------
.-_.,._.' -.-.. , 
DumaguetelPob 466.73 454.28 0.00 0.00 
Jawa 18.10 17.77 0.00 0.00 
Junob 456.32 389.38 0.00 0.00 
Look 169.19 167.88 0.00 0.00 
Lunga 821.66 821.66 0.00 0.00 
Mag-aso 256.99 249.77 0.00 0.00 
Malabo 1178.38 1166.41 _0.69 0.00 
Malaunay 1478.54 1423.77 25.71 2.64 
Mas log 260.88 258.33 0.00 0.00 
Maslog2 126.82 126.02 0.00 0.00 
Motong 67.37 67.33 0.00 0.00 .... -----
Ptihilgan· 2854.25 2848.27 2.15 0.69 
Pulangbato 833.80 830.89 0.69 0.00 
Sag bang 649.37 649.37 0.00 0.00 
San Antonio 634.82 627.63 0.00 0.00 
SibulanlPob 216.00 212.96 0.00 0.00 
Talay 117.43 109.67 0.00 0.00 
Tubigon 257.21 253.78 0.00 0.00 
Tubtuban 220.66 219.30 0.00 0.00 
Unknown 169.87 166.71 0.69 0.00 
West Balabag 189.27 188.87 0.00 0.00 
Total 15379.61 14746.04 29.91 3.33 
% of Total Area 100.00 95.88 0.19 0.02 
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Figure 6.6 Ecological Factor Maps of Okoy-Banica Watershed 
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6.4 Social Factor Maps 
The social factors considered in the study are as follows: population density, household 
size, peace and order situation, people's participation and revenue or income generating 
capacity of each of the barangays. Databases about these factors were built into each 
barangay and made the basis of the classification into factor classes and the analysis 
(Figure 6.7). 
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Figure 6.7 Social Factor Maps ofOkoy-Banica Watershed 
Population density is measured in terms of the total population over total area of the 
barangay; size of household in terms of total number of household within the barangay; 
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peace arid order situation in tenns of insurgency status, and people's participation in tenns 
of observed participation by the locals to previous government program (relative 
assessment by PNOC locals). The factor maps were classified into factor classes based on 
the three-level data hierarchy classification in Chapter 5 using ARCVIEW operation. 
Table 6.9 presents the social criteria classes into which each of the barangay of Okoy-
Banica fall into. Dauin's only barangay (Mag-aso) within the watershed falls within the 
2.5-4.9 population.density range. It has a somewhat safe peace and order status, 100-500 
household size, and active people's participation. 
Table 6.9 Social Criteria Classes by Barangay of Okoy-Banica Watershed* 
Barangay Mun.lCity Population Peace & Order Size of Participation 
Densi~ Class Class Household Class Class 
Mag-aso Dauin 2.S-4.9 somewhat safe bet. 100-S00 Active 
Bagacay Dumaguete 2.S-4.9 safe bet. 100-500 None 
Bantayan Dumaguete less than 2.4 safe less than 100 Moderate 
Bunaw Dumaguete 7.S-10 safe bet. 100-500 Moderate 
Cadawinon Dumaguete less than 2.4 safe bet. 1 DO-SOD Moderate 
Camanjac Dumaguete 2.S-4.9 safe bet. 100-500 Moderate 
Candau-ay Dumaguete 5-7.4 safe bet. 100-500 None 
DumaguetelPob Dumaguete less than 2.4 safe bet. 100-500 None 
Junob Dumaguete less than 2.4 safe bet. 100-500 Active 
Motong Dumaguete greater than 1 0 safe bet. 100-500 Moderate 
Talay Dumaguete 5-7.4 safe bet. 100-500 Moderate 
Aganan Sibulan 2.S-4.9 safe bet. 100.-500 None 
Balinsasayaw Sibulan 2.S-4.9 safe bet. 100-500 Moderate 
Bolocboloc Sibulan 7.S-10 safe bet. 1 ~O-SO~ None 
Calabnugan Sibulan less than 2.4 safe less than 100 None 
Look Sibulan 5-7.4 safe bet. 100-500 None 
Maslog Sibulan 2.5-4.9 safe bet. 100-500 None 
Maslog2. Sibulan 2.5-4.9 safe bet. 100-500 None 
San Antonio Sibulan less than 2.4 safe bet. 100-500 Active 
SibulanlPob Sibulan 2.5-4.9 Safe bet. 100-500 None 
Tubigon Sibulan 2.5-4.9 somewhat safe bet. 100-500 Moderate 
Tubtuban Sibulan 2.S-4.9 Safe bet. 100-500 None 
Unknown Sibulan less than 2.4 Unsafe less than 100 None 
Apolong Valencia less than 2.4 Safe bet. 100-500 Active 
Balili Valencia less than 2.4 Safe bet. 100-500 Moderate 
Bong-ao Valencia 2.S-4.9 Safe bet. 100-500 Moderate 
Bongbong Valencia 2.5-4.9 Safe bet. 100-500 Active 
Cambucao Valencia S-7.4 Safe bet. 100-500 Active 
Jawa Valencia 5-7.4 Safe less than 100 Moderate 
Lunga Valencia less than 2.4 Safe bet. 100-500 Active 
Malabo Valencia less than 2.4 somewhat safe bet. 100-500 Active 
Malaunay Valencia less than 2.4 somewhat safe bet. 100-500 Active 
Puhagan Valencia less than 2.4 Safe bet. 100-500 Active 
Pulangbato Valencia S-7.4 Safe greater than SOD Active 
Sagbang Valencia less than 2.4 Safe bet. 100-500 Active 
West Balaba~ Valencia 2.S-4.9 Safe bet. 100-500 Moderate 
*Source: 1995 Local Government Records and PNOC-EDC assessment 
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The 10 barangays of Dumaguete city are widely distributed within the population density 
spectrum from less than 2.4 to greater than 10. All barangay are in the lowlands and have 
a safe peace and order status, 60% have a moderate people's participation status, 30% none 
and 10% active. 
Of the 12 Sibulan barangays, 58% have a population density of 2.5-4.9 persons/hectare, 
25% with less than 2.4, 8% with 5-7.4 and the other 8% with 7.5-10. Majority of the 
Sibulan barangays or 83%, falls under the safe category but its worthy to note that 2 of its 
barangays have peace and order problem, which may require a cautious development 
approach if considered as a priority site. Eighty-three percent (83%) of the barangays have 
100-500 households while the remaining 17% with less than 100 households. Participation 
is nil (none) in 75% of the total barangays, moderate in 17% and active in 8%. 
Valencia has 13 barangays. Population density in 54% of the barangays is less than 2.4 
persons/hectare, 23% with 2.5-4.9 and another 23% with 5-7.4. In terms of peace and 
order, 85% and 15% have safe and somewhat safe status. Participation is high in 69% and 
moderate in 31 %. 
6.S Economic Factor Maps 
The economic factors considered in the study are: per capita income, average farm size per 
household, major crop potential, and access to roads and access to rivers (Figure 6.8). The 
poverty threshold level is usually measured in terms of per capita income or the capacity of 
the household to purchase their necessities out of the household income allocated per head 
or member of the household. In 1997, the poverty level was P6,000 per capita. The 
potential of the area to grow major crops is a gauge of land suitability and cropping 
preferences. Land as a production resource is gauged in terms of average farm size per 
household. Road access is measured in terms of road density per hectare of the barangay 
while access to water is measured in terms of river length per hectare, in the absence of 
available data on other waterways or irrigation. The road and river data sets were overlaid 
into the barangay map, which derived the road and river density. A three-classes 
classifications was used: low, medium and high which basically grouped the river and road 
density into 3 ranges of density values. 
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Figure 6.8 Economic Factor Maps of Okoy-Banica Watershed 
Table 6.10 shows the economic criteria classes under which each barangay of Okoy-
Banica is covered. Dauin's sole barangay falls within the P4,000-6,000 per capita income 
level, average farm size of less than 2.5 hectares and low road and river access. The 
majority of the 10 barangays of Dumaguete city, 70% fall within the P4,000-P6,000 
income level, while 20% are within the 2,000-4,000 and 10% with more than P6,000. All 
barangays of Dumaguete are within the average farm size of 2.5 hectares (100%). Some 
40%, 40% and 20% of the city's barangay has high, medium and low road access 
classification, respectively. 
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Table 6.10. Economic Criteria Classes by Barangay of Okoy-Banica Watershed 
Barangay Mun.lCity Per Capita Farm Size Class Road Access River Access 
Income Class Class Class 
Mag-aso Dauin P4000-P6000 less than 2.5 Low Low 
Bagacay Dumaguete P2000-P4000 less than 2.5 High Low 
Bantayan Dumaguete P4000-P6000 less than 2.5 High Medium 
Bunaw Dumaguete P4000-P6000 less than 2.S High High 
Cadawinon Dumaguete P4000-P6000 less than 2.S Medium Low 
Camanjac Dumaguete P4000-P6000 less than 2.5 Medium Low 
Candau-ay Dumaguete P4000-P6000 less than 2.S Medium Medium 
DumaguetelPob Dumaguete >P6000 less than 2.S High Low 
Junob Dumaguete P4000-P6000 less than 2.5 Medium Low 
Motong Dumaguete P4000-P6000 less than 2.S Low High 
Talay Dumaguete P2000-P4000 less than 2.5 Medium Low 
Aganan Sibulan P4000-P6000 less than 2.5 Medium Low 
Balinsasayaw Sibulan P4000-P6000 2.Sha-4.9ha High Medium 
Bolocboloc Sibulan >P6000 less than 2.S Medium Low 
Calabnugan Sibulan P4000-P6000 Sha-7.4ha Low High 
Look Sibulan P4000-P6000 less than 2.S Medium Medium 
Maslog Sibulan P4000-P6000 less than 2.S Medium Low 
Maslog2 Sibulan P4000-P6000 less than 2.S Medium Low 
San Antonio Sibulan P4000-P6000 less than 2.S Low High 
SibulanlPob Sibulan >P6000 less than 2.S High Low 
Tubigon Sibulan P4000-P6000 less than 2.S Medium High 
Tubtuban Sibulan P4000-P6000 less than 2.S Medium Low 
Unknown Sibulan P4000-P6000 less than 2.5 Medium Low 
Apolong Valencia P4000-P6000 2.Sha-4.9ha Low Medium 
Balili Valencia P4000-P6000 Sha-7.4ha Medium Medium 
Bong-ao Valencia P4000-P6000 less than 2.5 Medium High 
Bongbong Valencia P4000-P6000 no data Low Medium 
Cambucao Valencia P4000-P6000 2.Sha-4.9ha Low High 
Jawa Valencia >P6000 no data Low Low 
Lunga Valencia P4000-P6000 2.Sha-4.9ha Low High 
Malabo Valencia P4000-P6000 less than 2.S Low Medium 
Malaunay Valencia >P6000 less than 2.S Low Medium 
Puhagan Valencia >P6000 2.Sha-4.9ha Low High 
Pulangbato Valencia P4000-P6000 less than 2.S Low Medium 
Sagbang Valencia P4000-P6000 less than 2.S Low Medium 
West Balabag Valencia P4000-P6000 less than 2.S Low Low 
Source: 1995 Local Government Records and GIS operations. 
Among the 13 barangay of Valencia within the watershed, 23% are within the P6,000 and 
above per capita income while the remaining 73% earns a per capita income in the range of 
P4000-P6000. Six barangay or 46% have an average farm size of less than 2.5 hectares 
per household, 30% have 2.5-4.9 hectares and 1 barangay has 5-7.4 hectares. The 
municipality of Sibulan has 12 barangays in the watershed, 17% of which have above 
P6,000 per capita income and 83% within the income range ofP4,000-6,000. The majority 
ofthe barangays or 83% have less than 2.5 hectares average farm size, while the remaining 
2 barangay have 2.5-4.9 hectares and 5-7.4 hectares farms. A good proportion of the 
barangays or 66% have moderate road access. Fifty-eight percent (58%) of the barangays 
have low river access, 17% have medium access and 25% have high access. 
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6.6 Weight Elicitation Survey 
In Chapter 5, the principles behind the weight elicitation method were discussed. The 
survey form used to develop weights is in Appendix 6.1. Seventy survey questionnaires 
were administered to 5 representative stakeholder groups of Okoy-Banica watershed. Out 
of the 70 target respondents, 62 responded, constituting an 89% response rate. The 
respondents are distributed as follows: PNOC Central (l0). PNOC Local (8), DENR Local 
(11), LOU (13) and Farmers (20). Figure 6.9 highlights of the respondents' profiles . 
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Figure 6.9 Profile of Respondents to Weight Elicitation Survey 
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Sixty-eight percent (68%) were male and 32% were female. Seventy-three (73%) of the 
respondents age 36 years old and above. Respondents' educational attainment is high at 70 
percent with college and post graduate education. Eighty-five percent (85%) indicated 
they are affiliated with environmental organizations showing a high environmental literacy 
of respondents. 
The responses of the 5 stakeholder-groups in ranking the ini.portance of site attributes as 
criteria for site selection were tested for significant difference using analysis of variance 
(ANOVA). This procedure employs the statistic F (after R.A. Fisher) to test the statistical 
significance of the differences among the obtained means of two or more random samples 
from a given population. More specifically, using the central limit theorem, one calculates 
two estimates of a population variance, namely: 
I) an estimate in which the S2 (standard deviation squared or variance of a population 
sampled) of the means of the samples is multiplied by n (the size of the samples); 
and, 
2) an estimate that is calculated as the average (mean) of the S2 of the samples. 
The statistic (F) is formed as the ratio of (1) over (2) above. If this ratio is sufficiently 
larger than 1, the observed differences among the obtained means is described as being 
statistically significant (Internet Glossary of Statistical Terms, 1999). 
"Significant" or significantly different means that the stakeholder groups are not giving the 
same rating to the rating/ranking questions or criteria. This means that at least one 
stakeholder group is different to the other and that would lead to rejecting the null 
hypothesis (that priority preference across stakeholder groups on upland development in 
Okoy-Banica watershed varies.) "Not significant" or not significantly different means that 
the stakeholder groups are giving the same rating to the question, which would mean 
accepting the null hypothesis. The tests of statistic significance are: 
• Significant ifP < 0.05 
• Significant ifF> F critical at 0.05 
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6.7 Results of ANOVA Test 
Respondents were asked about the importance of the presented criteria, in each of the 3 
levels, to the selection of upland development sites. They were asked to rate the criteria by 
circling the most appropriate number of their choice (where 1 = least important and 10 = 
extremely important). The numerical results of the surveys are presented in Appendices 6.2 
and 6.3. Appendix 6.2 shows the means and aggregated means of the responses while 
Appendix 6.3 shows the raw responses to individual criteria questions per sector and the 
result of the AN OVA test. Further to the ANOVA test in Appendix 6.3, interpretations of 
the result as to whether they are significant or insignificant are presented in Appendix 6.4. 
Highlights of the results to the 3 level (part 1-3) criteria questions are presented below. 
~ st Level Criteria 
The results of the ANOV A test on the 1 st level criteria are shown in Table 6.11. The 
criteria consist of 3 development criteria goals: ecological, social and economic. The 5 
respondent groups are shown to be significantly different at 99%, 98% and 93% 
confidence intervals (P-value), respectively. 
Table 6.11. ANOV A test on responses to 1 st level criteria (Part-f), goal level. 
Criteria SS Df MS F P-value F crit Level of Significance 
Ecological 25.92 4 6.48 4.55 0.00 2.54 * 
Social 12.81 4 3.20 3.21 0.02 2.54 * 
Economic-- 3.86 4 0.96 2.26 0.07 2.54 ** 
Note: * - 96% - 100% level of significance; ** - 90%-95% level of significance. 
The means of the responses show a high priority rating to ecological criteria by DENR 
(9.9) and Farmers (9.9), a high priority rating to social criteria by Farmers (9.9) and LGU 
(9.67), and a high priority rating to economic criteria by Farmers (9.95) and DENR (9.82). 
Farmers rate each of the criteria consistently high (lowest variance). PNOC central rates 
criteria low and is more highly variable (high variance observed). 
From the computed factor weight as in Appendix 6.5, the weight of the factors in the order: 
ecological, social and economic, are as follows: DENR (34%, 32% and 34%), PNOC 
Central (31 %, 33% and 36%), PNOC Local (33%,33%, and 33%), LGU (34%, 34%, 32%) 
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and Farmers (33%, 33% and 33%). The results suggest that Farmers and PNOC local gave 
similar weights to each of the three decision criteria. PNOC Central places a high 
importance on economic, then social and ecological criteria. DENR assigned equal high 
weights to ecological and economic criteria. The LGU assigned equal high weights to 
ecological and economic factors. From this, it can be seen that PNOC Central is very 
much different than the other groups. 
2nd Level Ecologi'cal Criteria 
The ANOVA test on the second level ecological criteria shows, that responses are 
significantly different on four criteria out of eight criteria questions asked. Through the 
mean ratings on soil erosion potential (9.04), forest cover (8.59, land classification (8.02) 
and buffer (8.39) were high, the ANOVA test suggests that the ratings made were 
significantly different among the 5 groups (Table 6.12). 
Table 6.12 ANOVA test on responses to 2nd level ecological criteria. 
Criteria SS df MS F P-value F crit Level of Mean 
Significance 
Soil Erosion Potential 14.56 4 3.64 2.13 0.09 2.54 ** 9.04 
Forest Cover 28.21 4 7.05 3.09 0.02 2.54 * 8.59 
Elevation 35.97 4 8.99 1.83 0.14 2.54 7.80 
Slope 39.61 4 9.90 1.81 0.14 2.54 8.09 
Aspect 54.05 4 13.51 1.99 0.11 2.54 7.02 
Land Classification 76.31 4 19.08 6.56 0.00 2.53 * 8.02 
Buffer 59.37 4 14.84 3.31 0.02 2.54 * 8.39 
Vegeta~ive Cover 7.30 4 1.83 0.31 0.87 2.54 8.18 
Note: * - 96% - 100% level of significance; ** - 90%-95% level of significance. 
2 nd Level Social Criteria 
The ANOV A test on 2nd level social criteria (Table 6.13) shows that 2 out of the 6 social 
criteria yielded a significantly different responses (i.e., social acceptability and peace and 
order situation criteria). The results also indicate that the mean rating given to peoples 
participation (9.05), poverty/income level (8.99), population density (8.23), and 
number/size of household (7.66), were not significantly different. 
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Table 6.13 ANOV A test on responses to 2nd level social criteria. 
Criteria SS Df MS F P-value F crit Mean Level of 
Significance 
Poverty/Income Level 5.71 4 1.43 0.71 0.59 2.54 8.99 
Population Density 15.87 4 3.97 0.87 0.49 2.54 8.23 
Number/Size of Household 33.40 4 8.35 1.52 0.21 2.54 7.66 
Social Acceptability 36.03 4 9.01 3.12 0.02 2.54 8.81 * 
People's Participation 19.80 4 4.95 1.71 0.16 2.54 9.05 
Peace and Order Situation 38.21 4 9.55 3.27 0.02 2.53 8.73 * 
Note: * - 96% - 100% level of significance; ** - 90%-95% level of significance. 
2 nd Level Economic Criteria 
The ANOVA test on the 2nd level economic criteria (Table 6.14) suggests that responses on 
3 out of 5 criteria were significantly different. These criteria were revenue/income 
generating capacity, ability to grow major crops and farm size. It is important to note that 
the 5 respondent groups were in unison in giving a high priority rating to access to power, 
road and market (9.07), revenuelincome generating capacity (8.88), and access to 
waterways (8.54), the responses not being significantly different. 
Table 6.14 ANOV A test on responses to 2nd level economic criteria 
Criteria SS Df MS F P-value F crit Mean Level of 
Significance 
Revenue/Income Generating 21.09 4 5.27 2.37 0.06 2.54 8.88 ** 
Capacity 
Ability to grow Major Crops 39.77 4 9.94 4.60 0.00 2.54 8.69 * 
Access to waterways 17.43 4 4.36 1.21 0.32 2.54 8.54 
Acces t6 power, road and 4.95 4 1.24 0.76 0.55 2.54 9.07 
Market 
Farm Size 84.19 4 21.05 4.40 0.00 2.54 7.49 * 
Note: * - 96% - 100% level of significance; * * - 90%-95% level of significance. 
3rd Level Ecological Criteria 
The ANOV A test on the responses to 3rd level ecological criteria (Table 6.15) indicate: 
(1) Responses to serious soil erosion are significantly different, and insignificant for 
moderate and less. The mean of responses shows that in terms of soil erosion 
potential serious areas generated high priority (7.23) but varies across different 
response group. High variance within the different respondent groups was also 
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observed. Low priority rating to less erosion area (6.78), then moderate (7.09) was 
observed to be insignificantly different; 
(2) On slope gradient, responses for slopes less than 18% and 18%-50% are significantly 
different, and insignificant for slope greater than 50%; 
(3) On distance of site from river/stream, responses are significantly different for 0-20 
meters and 21.-100 meters distance, and insignificant for 100 -500 meters and greater 
than 500 meters. In terms of distance of site from river/stream, the mean of responses 
preferred 21-100 meters from rivers/streams (8.07), followed by 0-20 meters (7.37), 
100-500 meters (7.03) and greater than 500 meters (6.54). One respondent each 
from DENR and PNOC central prefer exclusion of 0-20 meters from development 
site. This indicates the relative conservative stance of DENR and PNOC about using 
the area for development site purposes; 
Table 6.15. ANOVA test on responses to 3rd level ecological (site-specific) criteria 
Ecological Objective Criteria Site-specific Mean Level of 
Attribute/Criteria Significance 
1. Soil erosion potential ofthe site a. serious 7.23 * 
b. moderate 7.09 
c. less -6.78 
2. Forest cover a. high 4.84 
b. medium 6.15 ** 
c.low 7.18 
d. o~en/denuded 8.66 
3. Elevation of the site a. greater than 1000masl 6.54 ** 
b. less than 1000masl 8.14 
4. Slope or steepness of the site a. less than 18% 7.37 * 
b. between 18% and 50% 7.64 * 
c. greater than 50% 5.99 ** 
5. Aspect a. East-West facing 7.74 
b. N, S, NE, NW, SE, SW 6.81 ** 
6. Land Classification a. public/forest land 8.50 * 
b. alienable/disposable land 6.63 * 
7. Distance of site from river a.0-20m 7.37 * 
b.21-100m 8.07 * 
c. 100m-500m 7.03 
d. greater than 500m 6.54 
8. Existing land use/vegetative cover a. agriculture 8.30 ** 
b. forest 6.91 * 
c. range/pasture 6.28 
d. urban/settlement 5.48 
Note: * - 96% - 100% level of significance; * * - 90%-95% level of significance. 
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(4) On existing land use/vegetative cover, only the response on forest cover is 
significantly different, while responses to agriculture, range/pasture and 
urban/settlement are insignificant. All other responses were not significantly 
different. In terms of forest cover respondents were in unison in giving high priority 
rating to low forest cover category (7.18) compared to medium and (6.15) and high 
(4.84); 
(5) Respondents gave the same weighting to areas less than 1000masl (8.14) with a high 
priority for development. Respondents were divided (insignificantly different and 
high variances within group) in giving low priority to greater than 1000masl 
elevation (6.54); 
(6) East and west facing slopes were given a higher priority for development (7.74) than 
non east-west facing slopes (6.81); 
(7) In terms of land classification, pUblic/forest land (8.50) is preferred for upland 
development program, over alienable and disposable land (6.63), but responses 
between groups are significantly different. The difference can be traced to responses 
within PNOC central for exclusion (0 rating) of public lanefand the DENR group for 
exclusion of alienable and disposable areas for upland development. DENR, PNOC 
Local, LGU and Farmers prefer public/forest land for development while the PNOC 
Centr~al rating preferred alienable and disposable land; and, 
(8) In terms of existing land cover, agriculture (8.3) and forest (6.91) are preferred for 
development, however responses are significantly different between groups. PNOC 
Central yielded the lowest mean rating to forest vegetation (4.0) as 30% of the 
PNOC central respondents prefer exclusion of the site with forest cover for 
development. 
3rd Level Social Criteria 
The ANOV A tests on responses to 3rd level social criteria (Table 6.16) indicate: 
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Table 6.16 ANOVA test on responses to 3Td level social (site-specific) criteria 
Social Objective Criteria Site-sEecific Attribute/Criteria Mean Level of Significance 
1. Poverty/Income Level a.76%-100% 8.56 
b.49%-75% 8.36 * 
c.26%-50% 7.14 
d.0-25% 5.89 
2. Population Density a. less than 2.4 6.93 
b.2.5-4.9 7.04 * 
c.5-7.4 7.15 
d.7.5-10 7.20 
e. greater than 10 7.43 
3. Number of Household a. less than 100 7.77 ** 
b. between 100-500 8.10 ** 
c. greater than 500 6.77 
4. Peace and order a. Unsafe 4.56 
b. Somewhat safe 6.32 * 
c. Safe, peaceful and orderly 9.55 
5. People's Participation a. no participation 5.04 
b. moderate 6.95 
c. active 8.88 
Note: * - 96% - 100% level of significance; ** - 90%-95% level of significance. 
(1) In terms of poverty/income level, responses are significantly different for 49%-75% 
of households above poverty threshold; 
(2) In terms of population density, responses are significantly different for 2.5-4.9 
persons per hectare; 
(3) In terms of number of households, responses are significantly different for less than 
lQO and between 100-500; 
(4) On peace and order condition of the community, responses are significantly different 
for somewhat safe condition; and, 
(5) On people's participation, responses to no participation, moderate participation and 
act~ve participation are all insignificantly different, meaning that respondents gave 
the same high priority rating in the following order: active (8.88), moderate (6.95) 
and no participation (5.04). 
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The responses show that the prioritisation of site for development increases with increasing 
poverty level, population density, household size, safe, peaceful and orderly situation and 
active peoples' participation. 
3rd Level Economic Criteria 
ANOVA tests on responses to 3rd level economic criteria (Table 6.17) indicate that: 
Table 6.17. ANOVA test on responses to 3rd level economic (site-specific) criteria. 
Economic Objective Criteria Site-specific Attribute/Criteria Mean Level of 
Significance 
1. Per Capita Income a. less than P2000 8.79 
b. P2000-P4000 8.33 
c. P4000-P6000 7.59 * 
d. greater than P6000 6.7 * 
2. Major Products a. agricultural crops 8.57 * 
b. forest crops 8.11 * 
c. fruit crops 8.49 
d. livestock 7.25 
3. Access to basic infrastructure a. power/electricity 7.59 * 
b. road 8.80 
c. water sUEply 8.74 
4. Average farm size a. less than 2.5 8.18 ** 
b.2.5-4.9 8.14 * 
c.5-7.4 7.46.-
d.7.5-10 6.63 
e. more than 10 5.43 * 
Note: * - 96% - 100% level of significance; ** - 90%-95% level of significance. 
(1) Interms of per capita income, responses are significantly different to P4000-P6000 
and greater than P6000 per capita income as basis of site economic criteria, while 
insignificant to less than P2000 and P2000-P4000 questions. The responses show the 
preference to lower per capita income communities as a development priority, 
although significantly different responses are noted on income brackets of P4000-
P6000 and greater than P6000. 
(2) For major crops, responses are significantly different to agricultural crops and forest 
crops and insignificant for fruit crops and livestock; 
(3) For access to basic infrastructure, responses are significantly different to questions 
on power/electricity and insignificantly different for road and water supply; and, 
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(4) F or average farm size as a criterion for site selection, response are significantly 
different with 2.5-4.9 hectare farms and more than 10 hectares farms, and 
insignificant for 5-7.4 hectares and 7.5-10 hectares farms. Higher preference is 
observed for small farm size, the smaller the farms size the higher the priority. But 
ANOV A result suggests that responses to less than 2.5 (8.18), 2.5-4.9 and more than 
10 hectares average farm sizes to be significantly different. 
In summary, the responses of the 5 groups surveyed show significant differences in 
responses to all of the three goal level criteria (1 st level) ecological, social and economic 
"goals". The difference was similar~y observed in the responses to the development 
objectives (2nd level criteria) in 9 out of 19 questions asked or 47% and in responses to 
site-specific attributes (3rd level criteria) in 26 out of 58 questions asked or 44%. 
Ofthe total 19 criteria items under the development objective criteria (2nd level), 47% were 
proven significantly different when subjected to AN OVA (50%, 33% and 60% of the 
ecological, social and economic related questions, respectively). Of the total 58 site-
specific attribute selections (3 rd level criteria), 52%,28% and 50% of ecological, social and 
economic related criteria, respectively also yielded significant differences in responses 
when subjected to ANOV A. 
6.8 Factor weights based on rating of criteria 
The previous sections tackled the statistical test of the hypothesis, proving that there are 
indeed significant variations in the responses of our respondents to factor weight 
elicitations. The following section discuss the GIS-based test of the hypothesis, which is, 
whether varying responses, as assigned above, lead to changes in decision outcomes or 
priority sites for upland development. First, it illustrates how the responses are translated 
into factor weights and or priority values, then encoded into the site attribute factor maps 
and then overlaid together to generate decision maps within GIS environment. 
The study adopted the hierarchical linear combination method of computing the factor 
weights. This computes the priority value of the factor (as the product) based on its weight 
within its class (3rd level), weight within its objective level (2nd level) and weight within its 
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goal level (lst level) criteria where the factor class belongs for an aggregate value of 1.0 or 
100%. This is discussed extensively in chapter 5. 
Using the mean of responses from each of the respondent group, the preference rating (l-
ID) is translated to factor weights. For example, if in the 1st level criteria the mean of 
group response is 10-10-10 the weights then become .33, .33 and .33 for ecological, social 
and economic criteria, respectively. The computed weights in relation to each class are 
presented in Appendix 6.5. Further to that, the weights are computed up to the lowest sub-
criteria levels where they belong, which in this case, the site-specific attributes. The site-
specific attributes link to the GIS-based aspect of the site prioritization decision, whereas 
the factor weights link to people participation aspect of the decision. 
Tables 6.1S-A- 6.1S-E show the computed factor weights or priority values corresponding 
to each site-specific attribute criteria classes, for each of the respondent groups. For 
example, in the case of DENR, given the computed values in Appendix 6.5 of 0.38 for the 
factor class "serious", which is under the "soil erosion potential" sub-class with value of 
0.14, and under the main ecological criteria with value of 0.34, the product or the priority 
value yield as in the Table 6.18-A is 0.0181. This means that the decision factor "serious" 
soil erosion potential has been assigned an over-all priority value of 0.0181 or 1.81% 
weight by DENR based on this modeL From the replica of the template for DENR all 
areas with serious soil erosion potential are grouped then coded with this value. The 
process is repeated for the rest of the values." 
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Table 6.J8-A. Computed Factor Weights and Priority Values or Key Ecological, Sodal and Economic Criteria based on DENR's responses 
Criterbi 
Soli Erosion Potential 
Forest CoverIDeo51tY 
Elevation 
SlopeJSleepness 
Aspect 
Land Classification 
Distance rrom river 
Existing 'anduscl 
veeelative cover 
Total Priority Value 
FadorClnss 
a serious 
b. moderate 
c,less 
n, high 
b.medium 
c.1ow 
d. open/denuded! 
kainJ!:in 
8. >1000 masl 
(protection zone) 
b. < 1000 masT 
(production zone) 
B. < 18% slope 
b. 18%·50% 
c. > 18% slope 
3. East-West facing 
slaDe 
b. N, S. NE, NW, SE, 
S W facinl! SIODC 
9.. publiC/forcst land 
b. alienable/disposable 
land 
B. 0-20 m 
b.2Im-100m 
c. I DOm - 500m 
d. > 500m 
a agriculrure 
h. forest 
c. range/pasrure 
d. urban/settlement 
Attribute 
"'OIght 
r3nt.teveO 
0.38 
0.32 
0.3 
0.16 
0.2 
0.29 
0.35 
0.43 
0.57 
0.39 
0.34 
0.27 
0.56 
0.44 
0.7 
0.3 
0.2 
0.23 
0.3 
0.28 
0.27 
0.27 
0.27 
0.19 
Ec'olopeal 
ObJ.ecti~e : GOal 
Weight (Zna.· .•. Wilghi 
Level) ·(lIi Level) 
0.14 0.34 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.12 
0.12 
0.13 
0.13 
0.1l 
0.1 
0.1 
0.11 
0.11 
0.14 
0.14 
0.14 
0.14 
0.12 
0.12 
0.12 
0.12 
';',-o-r; 
:.:: 
c',' 
034 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
034 
0.34 
0.34 
0.34 
0.34 
0.34 
Priority 
Value 
0.0181 
0.0152 
0.0143 
0.0076 
0.0095 
0.0138 
0.0167 
0.0175 
0.0233 
0.0172 
0.0150 
0.0119 
0.0190 
0.0150 
Criteria 
PovertylIncome level (~ ... 
bouseho,lds below 
pOverty tbresbold leven 
Populadon Density 
(pCrsonlhec:l3re) 
Number or Houscholch 
per commonitY 
P~ple's .Participation 
0.0262 P~ce &: Order SituatioD 
0.0112 
0.0095 
0.0109 
0.0143 
0.0133 
0.0110 
0.0110 
0.0110 
0.0078 
0.3405 Total Priority Value 
¥adotClaS5 
a 76%-100% 
b.49%-7.5% 
c.26%-50% 
d.0-2S% 
a. <: 2.4 
h. 2.5 -4.9 
c.5-7.4 
c.7.5-10 
d.> 10 
0.< 100 
b. 100·500 
c, > SOD 
participalion 
b. moderate 
c. active 
0... unsafe 
i~;eomewhat 
'c. safe, 
peaceful and 
·SOetnl 
Atlribnl. 'Objo:dive Goal ' 
Weight (3ri1 .. WOIght (ind ·Wdgbt. 
~~el) 
028 
0.3 
0.24 
0.19 
02 
0.14 
0.22 
0.2 
0.25 
0,35 
0.36 
03 
0.19 
0.32 
0.49 
0.19 
0.24 
0.57 
99 
ievel) 
0.17 
0.17 
0.17 
0.17 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.18 
0.18 
0.18 
0.15 
0.15 
0.15 
(1st: Liven 
0.32 
0.32 
0.32 
032 
0.32 
032 
032 
0.32 
0.32 
032 
032 
0.32 
0.32 
032 
0.32 
0.32 
032 
0.32 
··PrioritY" 
Value 
0.0152 
0.0163 
0.0131 
0.0103 
0.0102 
0.0072 
0.0113 
0.0102 
0.0128 
0.0179 
0.0184 
0.0154 
0.0109 
0.0184 
0.0282 
0.0091 
0.0115 
0.0274 
0.2640 
Crllerbi 
'Per Cap1la: Income 
}\~:ljDr ~dtictS 
Access to basic. 
Infrastructure" ,'-
AVl:nlge rarm siu 
Chouseholdlhectarel 
Total PrioritY V~IDe 
FactOrOus 
a <P2,OOO 
h. P2,OOO-
P4,OOO 
c. P4,OOO-
P6.000 
d. >P6,OOO 
B. agriculture 
b. forest crops 
e. fnJitcrops 
d.livestock 
a. powerl 
electricity 
b. road 
: Ailribntt (i~~~:~ .. )~.I ~elgb;, p;j';ruyVOIne 
,'iViigIii(3rd ··W~lghi(Znd , ... - i.; 
U'~O ' . ~eI)" . (1st~;Q 
0.28 0.21 034 0.0200 
0.28 
0.22 
022 
0.24 
0.21 
0.27 
0.27 
0.3 
0.36 
0.21 
021 
0.21 
0.2 
02 
0.2 
0.2 
0.21 
021 
0.34 
0.34 
0.34 
0.34 
034 
034 
0.34 
0,34 
0,34 
0.0200 
0.0157 
0.0157 
0.0163 
0.0143 
0.0184 
0.0184 
0.0214 
0.0257 
c. water supply 0.34 021 034 0.0243 
a.< 2.5 0.22 0.17 034 0.0127 
b. 2.5 - 4.9 022 0.17 0.34 0.0127 
c. 5 -7.4 024 0.17 034 0.0139 
d. 7.5 ·10 0.18 0.17 034 0.0104 
c.> 10 0.14 0.17 0.34 0.0081 
02679 
--I~! 
Table 6.18-B. Computed Factor Weights and Priority Values of Key Ecological, Social and Economic Criteria based on Farmers' responses 
Criteria 
SoD Erosian Potealial 
Elev~tlon 
Slop~StleCpiu:ss 
lAad Cbusilienlioa 
D15bnct rrom river (burrer) 
E:dsOng t.ndosd vegdDtlve 
TObl PriorIty Value 
F.ctorCfau 
D. serious 
b. modl:T1lle 
e.less 
a. high 
b.medium 
Attribute 
Wc:ig!ll(Jrd 
Level) 
OJ6 
0.33 
0031 
0.22 
0.25 
c. low 0.26 
d. open/denuded! kaingin 0.27 
L >1000 masl 
(protection zone) 
b. < 1000 masl 
(production zone) 
n. < 18% ~Iope 
b. 18% ·50% 
c.> 18% slope 
0.47 
0.5'3 
0.37 
0.35 
0.28 
0. East-West fadng dope 0.52 
b. N, 5, NE, NW. SE. 0,48 
SW (acinI! SIODe: 
;'I. publicJforestl;'1nd 
b. IIlienableldisposable 
land 
n.O·20m 
b.2Im-l00m 
c. 100m - 500m 
d.>500m 
a.agriculture 
b. forcst 
e.rangelpasture 
d. urban/settlement 
01) 
0_41 
0.28 
0.) 
0.22 
0.1 
0.) 
0.28 
0.17 
0.25 
Ei:blogi~I 
Objective; Co.al Priority 
W.igM (lad I W~b' (1st 
, Levcl' Leven ValUe 
0.13 0.33 0.0154 
0.13 
0.13 
0.13 
01) 
0.13 
O.ll 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
012 
0.\3 
0.\3 
01) 
D.13 
0.13 
0.13 
0.11 
0.11 
0.11 
0.11 
0.33 
03) 
0_33 
0.33 
0033 
OJ) 
OJ) 
OJ) 
OJ) 
0.33 
0.33 
o.:n 
0.33 
0.]3 
0.33 
0,33 
0.33 
0.33 
0.33 
0.33 
033 
OJ) 
0.33 
0.0142 
0.0133 
0.0094 
0.0107 
0.0112 
0.0116 
0.0186 
00210 
0.0147 
0.0139 
0.0111 
0.0206 
0.0190 
0.0227 
0.0202 
0.0120 
0.0129 
0.0094 
0.0086 
0.0109 
0.0102 
0.0062 
0.0091 
0.3267 
Crileria 
~overt}"lIncome levd (% 
bOdl~bolcls belo,," pGverty . 
ttireshold level) 
Popaladon Demlty 
(i:lUion/bed:llre) 
Number orUoasebolds per 
~mmuDIty 
People's Participation 
Peilce &: Order Situ.Hod 
'rotal Prionly Value 
FaetOrClan 
a. 76%-100% 
b.49o/ ... 75% 
c..26%-50% 
d.O-25% 
u.. <2.4 
b. 2.5 -4.9 
c.5-1,4 
e.7.5-10 
d.> 10 
a. < 100 
b.IOO-SOO 
e. >:500 
b.modmtc 
e.aclive 
a. unsafe 
b. somewhDI safe 
Co safe,peaceful 
llndorderlv 
AUribule 
Wdgb'(Jrd 
Lev.n 
027 
0.28 
Oll 
02 
02 
0.22 
02 
0.19 
0.19 
0.37 
'0.37 
026 
0.24 
0.31 
0.44 
02. 
0.32 
... 
100 
Social ,- .'--, 
Qbj.d!vo Goal:' PriOri" 
w,ic&' (lad. \Vdebt (lsi 
Level) I. ~I) I '.' . V.ine 
0.17 0.33 0.(H51 
0.17 
0.17 
0.17 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 . 
0.16 
0.17 
0.17 
0.17 
0.18 
0.18 
0.18 
OJ) 
OJ) 
OJ) 
0.33 
0.33 
0.33 
0.33 
OJ) 
0.33 
OJ) 
OJ) 
0'33 
OJ) 
0.33 
OJ) 
0.33 
OJ) 
0.0157 
0.01<40 
0.0112 
0.0106 
0.0116 
0.0106 
0.0100 
0.0100 
0.0195 
0.019S 
0.0137 
0.0135 
0,0180 
0.0247 
0.0166 
0.0190 
0.OD8 
Critula 
~Jor Pro~ads 
Access to ba.k. 
laf-:-,tructun .. 
Avent&;t farm sme 
(houeho1d1bcdarel 
Total Priority V.lac:. 
a.~P2.000 
b. P2,OOO-
P4.DDO 
e. P4,OOO· 
P6.000 
d. > P6,OOO 
a. agriculture 
b. forest crops 
e. fruit crops 
d.livcsloelc 
a.pow«! 
electricity 
b.road 
c, WlIter supply 
8.<2.5 
b.2.:5·4.9 
e.S-7,4 
d.7.5-10 
c.> 10 
~~ '.Ed;DO~C::", 
'<Atlrlbute,'_ ·~bj~,;reWe:llllt· Go" aI_~~l&bt t~rl~~_yji;'~ i'wcicM(3;d 
1._'; 'Leftlj· .. -, (2lidLevd) 
0.24 O.lO 
0.14 
0.26 
0.26 
0.27 
0.2' 
0.2' 
0.22 
OJ' 
0.33 
0.33 
0.21 
0.23 
0.19 
0.19 
0.18 
0.20 
0.20 
0.20 
0.21 
0.21 
0.21 
0,21 
0.20 
0.10 
0.20 
0.19 
0.19 
0,19 
0.19 
0.19 
- (1.tL<WI; 
OJ) 
OJ) 
OJ) 
OJ) 
OJ) 
OJ) 
0.13 
0" 
0.33 
OJ) 
OJ3 
0.33 
0.]3 
0.]3 
OJ3 
OJ) 
, . 
0.0158 
0.0158 
0.0172 
0.0172 
0.0187 
0.0180 
0.0180 
O.OUl 
0.0224 
0.0218 
0.0218 
o'olll 
00144 
0.0119 
0.0119 
0.01ll 
0.2547 
Table 6.18-C. Computed Factor Weights and Priority Values or Key Ecological, Social and Econo~ic Criteria based on LGU's responses 
Criteria 
Soli ErMloD PotentJal 
Forest Covu/Denslty 
Elevation 
SlopclSletpneu 
Land ClaS!llfitlltioa 
Dlst.tID~ from river (bulTer) 
E:IIstlng landusel ~egeUittve 
cover 
Total Priority Valur 
Ecological 
FaclorClus Attribute ObJectfve Goal Priority CrUuia 
WClght (3id '. Weight {lnd ,. W,ight (1st , 
Level) Levd) :. Levcr, . 
a.smOll!; 0.38 0.14 0.34 
b. moderate 
c.lcss 
3. high 
b.medium 
0.35 
0.28 
0.2 
0.24 
c.low 0.26 
d. open/denuded! kaingin 0.29 
a.. >1000masl 
(protection zone) 
b. < 1000 masl 
(production zone) 
0.49 
0.51 
11.. < 18% slope 0.25 
b. 18% - 50% 0.42 
e. > 18% slope 0.33 
a. Easl·West f!lcing slope 0.52 
b. N, S. NE, )JW. SE, 0.48 
SW facinl! SIODC 
a publidfo~lland 
b. aJicnabiddispoSllblc 
land 
:to 0·20m 
b.2Im-IOOm 
c. 100m· 500m 
d. >500m 
... agriculture 
h. fOre:lt 
c..rangdp3SlUN:: 
d.uman/settlement 
056 
0.44 
0.21 
0,28 
0.21 
0.23 
0.29 
0.26 
0.25 
0.2 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0,12 
0.12 
0.1 
0.1 
0.1 
0.11 
0.11 
0.13 
0.13 
0.13 
0.13 
0.13 
0.L3 
0.13 
0.13 
0.13 
0.13 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0,34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
V.lu~ 
0.0181 
0.0167 
0.0133 
0.0095 
0.0114 
0.0124 
0.0138 
0.0200 
0.0208 
0;0085 
0.0143 
0.0112 
0.0194 
0.0180 
PovertylInCGme level (% 
hOdsebolds bela., poverty 
thrubold level) . 
Popalation DensIty 
(penonlhcdarc) 
Namber orHou!l~hold!l per 
cOmmunity 
0.0248 . Puce Ie. Order SItUation 
{},0194 
0.0119 
0.0124 
0.0093 
0.0102 
ROl2S 
0.0115 
0.0111 
0.0088 
0.3396 Total Priority Value 
FildorCbss' 
a.. 76%-1000/. 
b.49'%-75% 
c. 26%· 50% 
d.0-25% 
11.<2.4 
b. 2.5 .4.9 
Co 5-7.4 
c.. 7,5-10 
d. > 10 
11..< 100 
b.100~500 
c.>500 
b, moderate 
c.active 
Il.tmSafe 
b.somewnntsofe 
c. 511.(e. pcnecful 
andorderlv 
Social 
Attribale Objec6vc . Co~1 ',: p~rtty 
W';Cht (3rd . We1~t (2nd WeIcht (lsi 
u:vell Level)' Leven ; ;Value 
0.25 0.18 0.34 0.0153 
0.29 
0.24 
0.22 
0,22 
0.22 
0.21 
0.18 
0.17 
0.32 
0.38 
0.3 
0.3 
0.31 
0.39 
0.24 
0.31 
0.46 
101 
0.18 
0,18 
0.18 
0.15 
0.15 
0.15 
0.15 
0.15 
0.14 
'0.14 
0.14 . 
0.19 
0.19 
0.19 
0,17 
0.17 
0.17 
0.34 
0.34 
0.34 
0.34 
0.34 
034 
0.34 
0.34 
0.34 
0.34 
0.34 
0:34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.0177 
0.0147 
0.0135 
0.0112 
0.0112 
0.0107 
0.0091 
0.0087 
0.0151 
O.OIRI 
0.0143 
0.0194 
0.0200 
0.0252 
0.0139 
0.0179 
0.0266 
0.2828 
Criteria 
Per Capita lDcome 
Majcir PrOd~~ 
Att~1 fo bule 
lufrastraeta~ 
Avrne:e r.~ .lu: 
(bouseholcllllectare) 
Told Priority V.lue 
, Econoniic '., ,', "" 
, Fli:ctorCW:~':: ;- '··-A:~ati O.·b.·J~.· .. , .~cICh.,( ~~'_Wellh.~:._ ~o~ty.V.tuc 
'''':''Wdpt(3rd' . . 
a.. <P2,OOO 
b. P2,OOO-
P4.000 
Co P4,OOO-
P6.000 
d. >P6.ooo 
a.agricullure 
b. forest crops 
C.fiuit01lpS 
d.livestock 
ILpowcrl 
electricity 
b.road 
c.. WlIlersupply 
a. <2.5 
b.2.5 ·4.9 
c. 5-7.4 
d. 7.5 -10 
c.> )0 
Lndl . ; ilndt .. ,n(i!l LeveQ :' 
0.3 0.11 0.32 
0.21 
0.23 
0.2 
0.21 
0.23 
0.26 
0.24 
0.3 
0.34 
0.36 
0.24 
0.22 
0.2 
0.18 
0.16 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.17 
0.17 
0.11 
0.11 
0.17 
0.32 
0.32 
0.32 
0.32 
0.32 
e32 
OJ2 
0.32 
OJ2 
0.32 
032 
0.32 
OJ2 
0.32 
0.32 
..... 
0.0202 
0.0181 
0.0155 
0.0134 
0.0181 
0.0ll5 
0.0175 
0.0161 
0.0202 
0.0228 
0.0242 
0,0131 
0.0120 
0.0109 
0.0098 
0.0081 
0.2560 
Table 6.18-0. Computed Factor \Veights and Priority Values or Key Ecological, Social and Economic Criteria based on PNOC Central's responses 
Crlterl3 
Soli Erosion Polenlbl 
Forest CovcrlDend.y 
Elevation 
SIopdStcepnes5 
Aspect 
Lsnd ClbslfiotioD 
Dbtance from rlnr (buITer) 
Edsting landusd vegeL1.tlve 
Tobl Priority Valoe 
n.smous 
b.moderale 
c.less 
n. high 
b. medium 
AttnlJOle 
Weight (3rd . 
Ltvd) 
0.16 
0.38 
OAS 
0.16 
0.22 
c.low 0.26 
d. open/denuded! hingin 0.35 
.!. > I 000 masl 0.32 
(proll:ctionzone) 
b. 0::: 1000 masl 
(production zone) 
0.68 
a. 0::: 18% ~lIope 0.48 
b. 18%· 50% 0.35 
c. > 18% slope 0.16 
a. East·West facing slope 0.55 
b. N, S, NE, NW, SE, OA5 
SWfacin)!slope 
D.. publidforesi land 
b. aliCf13bleldisposable 
land 
a. 0·20m 
b.2Im·IOOm 
c.IOOm·500m 
d.>500m 
a. agricullurc 
b. foresl 
c. rungclpasture 
d.utbanlsetllemenl 
0.47 
0.53 
0,2) 
0.31 
0.2S 
0.22 
0.35 
0.17 
0.29 
0.19 
Ecological 
ObJ~ttYe 
~re'glit (2nd 
Levdl 
0.15 
0.15 
O,U 
0.1) 
0.1l 
0.13 
0.1) 
0.11 
0.11 
0.14 
0.14 
0.14 
0.1 
0.1 
0.13 
0.13 
0.L1 
0.11 
0.11 
0.11 
0.13 
0.13 
0.13 
0.13 
Go::il Priority 
Wel&tit(irt 
Level} Vidae 
0.31 0.0074 
0.31 
0.31 
0.)1 
0.31 
0.31 
O.ll 
0.)1 
0.31 
0.31 
O.ll 
O.ll 
0.31 
0.)1 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.)1 
0.)1 
0.31 
0.31 
0.0177 
0.0123 
0.0064 
0.0089 
O.OIOS 
0.0141 
0.0109 
0.0232 
0.0208 
0.0152 
0.0069 
0.0171 
0.0140 
0.0189 
0.0214 
0.0078 
0.0106 
0.0085 
0.0075 
0.0141 
0.0069 
0.01I7 
0.0077 
0.)104 
Povertyllzu:ome levd (% 
houiebolds belo"", poverty 
tbrabold Icvd) 
Popabtlon Density 
(j,erSonlhcd2rc) 
:Number of Housebolds per 
commODity 
People's Participation 
:a. 760/ .... 100% 
b.490/ .... 75% 
c.26%-SOo/n 
d.O·25% 
n. <2.4 
b.2.S -4.9 
c. 5·7.4 
c. 7.S-10 
d.> 10 
a.< 100 
b.IOO-SOO 
c. >SOO 
b. modl!rale 
Co active 
II. unsafe 
b.som~ha'5afe 
c. sufe,pei1ccful 
and orderly 
Attrlbute 
WdCht(Jrd 
Level) 
0.3 
0.27 
0.24 
0.19 
0.2 
0.21 
0.19 
0.21 
0.19 
0.4 
0.35 
0.25 
0.19 
0.36 
0.45 
0.19 
0.)) 
0.47 
102 
SoCIal - "" ". 
Objective ,.; 'Goal .'i :;.~PrklrltY 
Welgbt(2nd ,'Wdpl(li,:": 
Leven . ·LCVen . Valae 
0.18 0.)) 0.0178 
0.18 
0.18 
0.18 
0.17 
0.17 
0.17 
0.17 
0.17 
0.14 
0.14 
0.14 
O.lS 
O.IS 
0.18 
0.19 
0.19 
0.19 
0.33 
0.3) 
O.3l 
0.33 
0.33 
0.3) 
0.3) 
0.33 
0.3) 
0.33 
0.3) 
0.33 
0.33 
0.)) 
0.)) 
0.3) 
O.3l 
0.0160 
0.0143 
D.OIll 
0.0112 
0.0118 
0.0107 
0.0118 
0.0107 
0.0185 
0.0162 
0.0116 
0.0113 
0.0214 
0.0267 
0.0119 
0.0207 
0.0295 
0.28)2 
Crileril 
.~aJor Producti 
AccetS to bade. 
Iafrutructure 
'Avenge "Arm I~ 
Chouseh"dIb~) 
Total Priority Vala~ 
"'Economic 
. Attribute ohJiC~~e Wdili~ . ~'I ,~erpt ': ~~ \fJlro~ 
, :WdCbt(Jrd" , 
a.': P2.000 
b. P2,OOO-
P4.000 
c. P4,OOO-
P6.000 
d. > P6,OOO 
a.ngricul~ 
b.fOrc.5tcrops 
c. fruit crops 
d.liveS'loclc: 
n.powerl 
elec:tticitv 
b.TOlld 
c. W:Jlersupply 
3,<2.5 
b. 2.5 -4.9 
Co 5-7.4 
d.7.5-10 
c.> 10 
U".ell ·(2..d Leven 
O.l 0.21 
0.27 
0.24 
0.19 
0.28 
0.27 
0.27 
0.18 
O.ll 
0.34 
0.35 
0.26 
0.24 
0.22 
0.19 
0.1 
0.21 
0.21 
0.21 
0.19 
0.19 
0.19 
0.19 
0.2 
0.2 
0.2 
0.17 
0.17 
0.17 
0.17 
0.17 
':':(liLLe~j) 
0.36 
0.36 
0.)6 
0.36 
0.l6 
0.36 
0.l6 
0.)6 
0.)6 
0.36 
0.)6 
0.)6 
0.36 
0.36 
0.36 
0.36 
,,-..... 
.-,,' 
0.0227 
0.0204 
O.OISI 
0.0144 
0.0000 
0.0192 
0.0185 
0.0185 
0.0123 
0.0000 
D.Om 
0.0245 
0.02S2 
D.01S9 
0.01017 
0.0135 
0.0116 
0.0061 
0.2718 
Table 6.18-E. Computed Factor Weights and Priority Values of Key Ecological, Social and Eco~omic Criteria based 00 PNOC Local's responses 
Criteria 
Soli Erolloa PotcntJal 
Foral Co,er/Delility 
[leniloll 
SlopeiSlccpaeu 
Aspect 
Land CIw:Uiatioll 
Dlsltlacclromrivcr(bulTer) 
Total Priority Value 
FactorCbl$s 
b moder-llc 
c.Ie,s 
a.high 
Attribute 
Welebt(3rd 
Level) 
0.4 
0.32 
0.27 
0.15 
b. mediwn 0.22 
c.low 0.27 
d. open/denuded! kainpn 0.36 
a. > 1000 ma:sl (prOLa:tlon 0.49 
zone) 
b. < 1000 cusl (production O.!H 
zone) 
a.<18%slope '0.28 
b.1B%'50% 0.36 
c > IH%slope 0.36 
D. EasI,WelIl fucinl slope 0.52 
b. N. S, NE, NW, SE, SW 0.48 
facin,llslope 
.a.publiclfOrdilland 0.57 
b .• licnllblcldisposablclllDd 0.43 
a. 0·20 m 
b 21m·IOOm 
c.100m-SOOrn 
d.>SOOm 
a.uBflculrurc 
b foral 
C·n.nBclpA5t\1n: 
d.urtnUllscltlemc:nt 
0.27 
0.27 
0.25 
0.21 
0.)) 
0.29 
0.2 
0.17 
Ecological 
Objective' 
Weiebt(2od 
Level) 
0.14 
0.14 
0.14 
0.1l 
0.13 
0.13 
0.13 
0.12 
0.12 
0.13 
0.13 
0.13 
0.12 
0.12 
0.11 
0.11 
0.13 
0.13 
0.13 
0.1) 
0.13 
0.1) 
0.13 
0.13 
Coal Priority 
Wel&ht(lst 
LCyd) Value 
0.33 0.0)85 
0.33 
0.33 
0.3) 
0.33 
0.33 
0.33 
0.)) 
0.33 
0.33 
0.)3 
0.33 
0.)) 
0.3) 
03) 
0.)) 
0.)) 
0.33 
0.)) 
03) 
0.33 
0.33 
0.33 
0.33 
0.0148 
0.0125 
0.0064 
0.0094 
0.0116 
0.0154 
0.0194 
0.0202 
0.0120 
0.0154 
0.0154 
0.0206 
0.0190 
0.0207 
0.0156 
0.0116 
0.0116 
0.0107 
0.0090 
0.0142 
0.0124 
0.0086 
0.0073 
0.3324 
Criteria 
Povrrlyllilcome IC1'd (% 
hOUirholds bela,... poverty 
tbraholdic"cl) 
PopuJlt.loa Dcall!)" 
(pcnonlh~re) 
NUOlber ofHolllChold5 per 
commllD~ty , 
People', Par1ldpadoa. 
Tota.lPriorily~11ae 
Factor Class 
1I.76%·IOOoy. 
b.49%·7S"1. 
1:. 26'Y_· 50';' 
d.O-25'Y_ 
11.<2.<1 
b2.S-<l.9 
c.5·7.4 
c.7.S-IO 
d.> 10 
•. < 100 
b 100-500 
c.>500 
Q.nopunit:ipation 
b.moderllc 
a.\UlSllfc 
b. $Omcwhat Afc 
c.safe,pc:aceful 
andordc:rly 
Attribute 
Weight (Jrd 
Levd) 
0.31 
0.27 
0.13 
0.17 
0.16 
0.19 
0.18 
0.23 
0.24 
0.29 
0.34 
0.37 
0.17 
O.)l 
0.38 
0.2 
0.)) 
0.47 
103 
Social 
Pbjecdve. Goal ~rlority 
W.lghl (lad 'Wd&ht (l~ 
Level) . wei)' o' Value. 
0.18 0.33 0.0190 
0.18 
0.18 
0.18 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.17 
0.17 
0.17 
0.16 
0.16 
0.16 
0.33 
0.33 
0.33 
03) 
0.33 
0.)) 
0.3) 
03) 
0.33 
D.)) 
03) 
.033 
0.)) 
.0.33 
0.)) 
0.)) 
0.)) 
0.0160 
0.0137 
0.010) 
0.0084 
0.0100 
0.0095 
0.0121 
0.0127 
0.0153 
0.0180 
0.0195 
0.0151 
0.0196 
0.0113 
0.0106 
0.0174 
0.0248 
0.2733 
Criteria 
Pcrc;apl~lDc:ome 
Major Prodllds 
A\·("n.&:e rarm stu 
(bousehO~~":) 
ToltIlPrlorlty'V:alae 
Factor Glass 
L<;fl,OOO 
h. Pl,OOO - P",ooo 
c. f4,OOO - P6,OOO 
d.>P6,OOO 
•. lIaricultun: 
h. forcstcroJ" 
c. fruitaops 
d.livestock 
II. power! 
declricity 
b.road 
c. W1Ilersuppiy 
L<2.S 
b.2.S-4.9 
c.S-7A 
d. 7.S-IO 
c.> 10 
Ecooomic 
, ;:.~~ .. Objec:~"c Wei.~h.t· Goal. Wd~h.t .. , J'rl~rU)' Val,:,-~ 
_ Level) (2nd l.e\tCo"- . (1st Levd) 
0.18 0.2 0.33 0.0185 
0.27 
0.25 
0.2 
0.27 
0.:28 
0.25 
0.2 
0.26 
0.38 
0.)6 
0.23 
0.2) 
0.21 
0.18 
0.16 
0.2 
0.2 
0.2 
0.11 
0.21 
0.21 
0.21 
0.19 
0.19 
0.19 
0.18 
0.18 
0.18 
0.18 
0.18 
03) 
0.3) 
0.33 
0.)3 
0.33 
03) 
03) 
0.3) 
0.33 
0.3) 
0.33 
0.)) 
0.3) 
0.)) 
0.3) 
0.0178 
0.0165 
0.0132 
0.0187 
0.0194 
0.0173 
0.0139 
0.0163 
0.0238 
0.0226 
0.01)7 
0.0137 
0.0115 
0.0107 
0.0095 
0.2580 
6.9 GIS-generated Decision/Priority Maps 
The mean of the factor weights per stakeholder groups will be used to generate the 
decision or priority maps leading to the second test of the hypothesis of the study. In 
Chapter 5 we discussed the creation of template map, which was replicated into 5 sectoral 
template maps corresponding to the 5 respondent groups. In the previous section the 
manner how the priority values or 'factor weights are generated and then encoded into the 
factor maps were discussed. The factor maps with the encoded mean factor weights are 
then overlaid and the overall priority values computed. The overall priority values are then 
reclassified' using a 5-class natural break classification method of ARCVIEW 
corresponding to 5 priority categories: 1st priority, 2nd priority, 3rd priority, 4th priority and 
5th priority. Using above procedure for treating all the 5 sectoral maps, the generated range 
of o,verall priority values per stakeholder group are presented in Table 6.19. 
Table 6.19. Value Range of Overall Priority Values by respondent group 
Priority Class/ PNOC Central PNOC Local DENR LGU 
1st Priority 0.184-0.210 0.165-0.194 0.174-0.205 0.178-0.198 
2nd Priority 0.165-0.184 0.148-0.165 0.155-0.174 0.162-0.178 
3rd Priority 0.142-0.165 0.129-0.148 0.139-0.155 0.144-0.162 
4th Priority 0.109-0.142 0.107-0.129 0.117-0.139 0.120-0.144 
5th Priority 0.009-0.109 0.009-0.107 0.1 01-0.117 0.011-0.120 
Farmer 
0.181-0.198 
0.164-0.181 
0.145-0.164 
0.121-0.145 
0.011-0.121 
The results show the upper extremes of the computed overall priority values in the 
following order: PNOC Central (0.210) followed by DENR (0.205), Farmers (0.198), LGU 
(0.198) and PNOC local (0.194) while the lower extremes indicate the sequence in the 
following'-order: PNOC central (0.009), PNOC local (0.009), LGU (0.011), Farmers 
(0.011) and DENR (0.101). 
These priority classes group the priority sites for upland development as shown in Figure 
6.10 and Table 6.20. 
Table 6.20 Extent of priority sites by respondent group (in percent). 
Priority Class/ Respondent Group DENR Farmer LGU PNOC Central PNOC Local 
I sl Priority 
2nd Priority 
3rd Priority 
41h Priority 
5th Priority 
Total 
38.18% 
31.79% 
22.87% 
7.08% 
0.09% 
100.00% 
37.04% 
35.47% 
27.04% 
0.45% 
0.00% 
100.00% 
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39.89% 48.87% 56.00% 
36.11% 36.75% 35.38% 
23.59% 11.66% 8.43% 
0.41% 2.70% 0.18% 
0.00% 0.02% 0.00% 
100.00& 100.00% 100.00% 
~;·~-2':·.-·":·:·~·":~·~ ·..:~o·~ 
t~~t~:f~~i~~~~2~~~~~?~ 
."-,-"-",'._ .. ".-.. 
DENR DecisioniPriority Map 
LGU DecisioniPriority Map 
If 
w*z 
S 
nd 
1st Priority 
2nd Pri orlty 
3rd Priority 
4th Priority 
5th Priority 
3 0 3 6 Kilometers 
~ 
FARMERS DecisionIPriority Map 
PNOC Central DecisionlPriority Map 
PNOC Local Decisi oniPriority Map 
Figure 6.10 GIS-Generated DecisionlPriority Maps by Respondent Group 
(Equal Area Method) 
Table 6.20 and Figure 6.10 show that PNOC Central and PNOC local tend to classify more 
area of the watershed as high priority for development than the 3 other groups. 
6.10 Discussion of Results 
The study was conducted primarily to develop a GIS-based procedure on prioritizing areas 
for upland development aimed to optimize use and benefits of development resources and 
select more objectively the most deserving community benefactors, in terms of the upland 
area' s ecological, social and economic attributes. The development of the procedure was 
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hinged on the need to integrate multiple selection criteria and generate greater involvement 
of stakeholders in the decision-making process as to be justified by the hypothesis of the 
study that there significant differences in the preference responses of different stakeholders 
groups to upland development priority site selection, in an attempt to address the substance 
of sustainable development principles. 
The hypothesis of the study was tested in two ways, namely: ANOVA and use of GIS-
assisted test. The first test confirms the hypothesis that responses of different stakeholders 
differ by being statistically significant. The second test also confirms the hypothesis when 
computed priority values out of factors weights elicited from the different respondent 
groups led· to differences in the extent and location of priority sites when shown in maps. 
The study developed a method, as a consequent procedure to test the hypothesis, a GIS-
based procedure to select priority site for upland development based on group responses. 
In doing a GIS-based procedure, the study has: 
(a) Collected, analyzed and organized the ecological, social and economic factor maps 
of the area needed for the analysis. 
(b) Developed a methodology on how decision preferences for prioritizing upland 
development sites can be generated, weighed more objectively and integrated in the 
GIS-based procedure. 
(c) Established that there are significant differences in the weighing responses of the 
.. sel~.cted stakeholder groups. 
(d) Investigated other weighing methods necessary to derive the upland development 
priority sites and determined how varying factor weights affect planning and 
allocation decisions. 
( e) Explored the possibility and implications of integrating decision preferences of 
different stakeholder groups as a means of achieving an integrative and 
participative approach towards satisfying the principle of planning sustainable 
development. 
Ecological, social and economic factor maps of the study area were prepared, analyzed and 
organized within the GIS environment. They were either cleaned or transformed in the 
case of existing maps and digitized in the case of new maps to complete the required 
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thematic maps. Overlay of different combination of thematic maps and analysis of the 
generated maps provided the profile of the area. Digital elevation modeling was required to 
generate the slope, aspect and elevation maps, while the soil erosion map was derived 
using the USLE equation. 
The methodology for deriving priority sites involves defining and analysis of the datasets 
requirement (including factor classes), organizing the logical framework of the analysis, 
preparing and conducting weight elicitation survey, inferring factor weights and computing 
overall priority values and overlay operations in GIS. Objectivity of site selection is 
enhanced with the use of means of responses of selected stakeholders to priority rating and 
the use of the hierarchy approach to weighing of factors in site selection criteria. 
A key component to the integration, objectivity and participation of stakeholders in the 
GIS-based procedure outlined above, is the factor weight. Factor weights are numerical 
scales of judgment of importance of a specific factor with respect to other factors or a 
specific criterion with respect to other criteria on choosing the best decision option. They 
translate qualitative judgments of importance into quantitative ones and allow use of 
mathematical operation to calculate the factor's degree of importance in the context of the 
overall development goal. The fact that factor weights are normally tasked to the experts 
in the case of land suitability procedures reflects the important rote it plays to land use 
decisions. Advocates of sustainable development believe that consultation or participation 
of stakeholders in resource management decisions is critical to success and sustainability 
of develop_me))t projects. Bantayan's (1996) definition of experts is encompassing, which 
suggests that the decisions to the fate of the natural resources on any given locality should 
not rest to only few, but to as many stakeholders, and from a wide public consultation as 
possible. It is on this premise, that the third objective of the study was adopted, intending 
to establish whether there are significant differences among the responses of sampled 
stakeholder groups and their impact analyzed. 
Several factor-weighing methods are available in the literature. The choice of method 
depends largely on the simplicity or complexity of the data and analysis involved. 
Hopkins (1977) made a substantial review of the methods in his paper, including 
comparison, examples and references. 
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The factor-weighing method used in the study is somewhat similar to the hierarchical 
combination method discussed in Hopkins (1977), wherein the composite rating is 
generated hierarchically, from development goals and objectives to site-specific criteria, 
presented in three hierarchical levels (levels 1, 2 and 3). The structure of the weight 
elicitation survey used is hierarchical, too, in that the criteria rating questions were grouped 
into the main development goals of upland development (ecological, social and economic), 
the underlying objectives under the main goals and the site-specific attributes under those 
development objectives. It has basically grouped the criteria into interdependent factors, 
which allows combination of the factors into subsets of factors and into the whole. The 
method is consistent with the holistic approach to development planning advocated in 
sustainable development principles. 
The hierarchical method is considered a more structured approach (Alexander, 1964, as 
cited in Hopkins, 1977). It is a pervasive structure in thinking and accumulating 
knowledge (Simon, 1969, as cited in Hopkins, 1977) and therefore inherent in any 
complex procedure. 
The research has focused on the examination of factor weighing methods as used in GIS, 
how they are generated and how they best reflect the multiple and diverse objectives of 
stakeholders of upland development in the study area. Most GIS procedures adhere to the 
traditional practice of letting factor weights be assigned by experts (where only the expert 
knows how). Very little literature is available that discussed the direct application of factor 
weights i~_GI§. Many of the literature describe factor weighing as part of the procedure on 
land suitability assessment (FAO, 1976; Hopkins, 1977; Anderson, 1987) prior to the 
emergence of GIS. 
Since factor weights are associated with experts, the practice reflects the valuable role of 
factor weights in the decision-making process. Decisions in the assignment of factor 
weights through expertls may not always be the best option. An ideal option by way of 
consensus between stakeholder groups is possible using the same framework of the 
research. This can be achieved by generating the mean priority values of all respondents 
surveyed or mean priority values of each of the respondent group, depending on the 
agreement between and among concerned stakeholders of the watershed, then encode to 
required factor map as the agreed priority values to generate the "consensus" priority map. 
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6.11 Summary and Conclusion 
As shown in the results of the study, factor weights generally differ between respondent 
stakeholder groups. The results indicate too that even within a single agency, such as 
within and between the PNOC central and PNOC local, the variation in the responses was 
significant. Four respondent groups, namely DENR local, LGU, PNOC central, and 
PNOC local, represent' the three different government agencies with the administrative 
stake in the development of the uplands in the study area. Between them, as shown in the 
results, their responses were also significantly different. On the other hand, the Farmers 
who are supposedly the direct benefactors of the development program, also had similar 
responses as other groups on some selection criteria. 
It is clear from the two tests (ANOV A and GIS-based approach) conducted on the five 
different stakeholder groups that the stakeholders tend to give varying weights to decision 
factors about upland development (goals, objectives and site-specific selection criteria). 
From the first test, using the statistical analysis of variance (ANOV A), the result yielded a 
mix of significant and non-significant values, which generally indicates that the null 
hypothesis is false, that different stakeholder groups will provide the same factor weights 
to decision factors about selection of upland development sites. 
In the second test, using GIS, it was established that the extent and location of the selected 
sites for upland development using computed factor weights were also affected by the 
differences in the preferences rating. Which preference is "right" cannot be easily 
ascertained, but by integration one can easily get a consensus. Moreover, the consultation 
process that would emerge may generate greater participation that would lead to the 
achievement of the project's goals and objectives as well as the attainment of more socially 
acceptable and meaningful project aspirations. 
Indeed, GIS can be a very powerful decision support tool for analyzing complex 
information. It offers an advantage when integration of complex decision factors is 
necessary. The beauty of GIS-based system lies in its easy retrieval, storage and analyses 
of information in aiding the making of objective and systematically based decisions. 
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It is capable of integrating vanous development goals and objectives of as many 
stakeholder groups as possible, whether at individual group level or at group consensus 
level (not completed under the study) to enable an objective planning and allocation 
process to occur. It can help development actors and providers better allocate their 
programs and program funds. 
A potential weakness on the use the procedure is the cost associated with the specialize 
nature and form of data being used (i.e., satellite data, digital data), the initial cost of 
system installation (hardware, software, skills and political support), the cost of processing 
and analyzing the data, and the cost of maintaining and upgrading the system. The cost 
may prove prohibitive to many development users as compared to manual and 
conventional way of doing the same procedure of selecting development sites in the past. 
While this is an ideal procedure, many may resort to shortcuts and biased decision process. 
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CHAPTER SEVEN 
CONCLUSIONS, IMPLICATIONS 
AND RECOMMENDATIONS 
"The road to beneficial diversity is integration. 
It is by making each distinct part of the system 
a useful part of the whole. " 
--M.L.Gecolea 
7.1 Introduction 
Earlier chapters echoed the importance of Philippine uplands as critical ecosystem 
components of any of its watershed landscapes, which need careful management and 
development planning based on sustainable development principles and active people's 
participation. Constrained by funds and development resources, site prioritization needs to 
be done involving integration of complex and multi-level criteria and multi-sector 
preferences. 
The process, which calls for a GIS-based procedure, is illustrated in the study framework 
or decision model presented in Chapter 4. An important component of the process is the 
use of factor weighing or the people's input component. Just as advocated in the study, in 
lieu of onerous expert-knowledge factor weighing scheme, the study looks for room for 
expanded.J)articipation of stakeholders in the site selection process. That is, to test the 
study hypothesis there are differences in responses to factor weight elicited from 
representative stakeholder groups from the study area and determine its impact to selection 
of priority sites for upland development projects. Besides proving that the study 
hypothesis was true, the chapter summarizes and contextualizes the findings of the study 
earlier discussed in Chapter 6 and then draws conclusions, implications and 
recommendations from them. 
7.2 Conclusions 
Following the discussions of results in the preceding chapter the following summaries and 
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conclusions can be drawn from the tests of hypothesis of the study: (1) the statistical test 
proved that the differences in responses to factor weights from 5 stakeholder groups 
actually existed and they, as the analysis of variances indicated (with 95% degree of 
confidence), are significant, and (2) the GIS-based test confirmed that the differences in 
the assigned factor weights of 5 respondent-groups leads to variation in decision outcome, 
wherein resulting decision maps show the chosen priority sites for 1st, 2nd and 3rd priority 
sites of each group differ spatially in extents and locations. 
In other words the mean of group responses to factor weights by 5 respondent-groups 
representing stakeholders of the study area, namely: the central resource administrator 
(PNOC Central), the direct resource users (Farmers), the local resource administrator and 
program implementer (PNOC Local), the state resource administrator (DENR), and, the 
loc~l government units (LGU), vary significantly. For example, in the 1st criteria level 
which represent the 3 main development criteria, the respondents assigned priority 
preferences to ecological, social and economic, differently, as follows: DENR (34%, 32% 
and 34%), PNOC Central (31%,33% and 36%), PNOC Local (33%, 33% and 33%), LGU 
(34%,34% and 32%), and Farmers (33%,33% and 33%). DENR and LGU shows equally 
high priority preferences to ecological criteria; PNOC Local and Farmers shows equal 
priority preferences to the three criteria; while, PNOC Central shows high preference to 
economic and lowest to ecological, which distinguish their responseTrom the rest. 
Ideally, the PNOC Central and PNOC Local would rate priorities similarly, as they 
represent _~meagency and one development interest in the same study area, whatever it is. 
DENR's high rating to ecological is understandable being the main steward of the state's 
natural resources. PNOC Central could have assigned almost equal priority rating to 
ecological with DENR being the DENR-delegated resource administrator of the 
geothermal reserve where the study area is located. Remarkable too, that despite the gap in 
education and environmental-group affiliation, PNOC Local and Farmers group shows 
similar equal rating to the 3 criteria, and despite high respondent affiliation to 
environmental groups of all respondent (85%), the over-all mean of responses favors 
economic criteria over the rest. The differences in responses were also observed 
significant in the 2nd level (objective specific) and 3rd level (site-specific attribute) criteria, 
though in some, responses are insignificant. 
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Variability of responses proves that factor weight assignments, at least for this type of 
decisions, are vulnerable to subjectivity of the respondents, and therefore will work best 
when wider number and quality respondent can be covered to improve objectivity of the 
decision. Being the case, subjectivity can be more pronounced using too few respondents, 
to cite the case of the expert-knowledge factor weighing. 
7.3 Implications 
Implications of the result of the study about factor weights and factor weights assignment 
can be drawn as follows: 
• Factor weights and factor weighing methods hold the key to generating greater people 
participation in decision-making process. It can improve the objectivity of the 
decisions through equitable stakeholders' representation in the decision making 
process. 
• The magnitude of the difference of responses, though not quantified in the study, may 
represent the magnitude of the conflicts or biases that prevail between resource users 
and stakeholders on the use of the same area. Leveling off the difference can be a 
means to leveling off these conflicts or biases. Common priority areas can be drawn 
out of varying decision maps using over-all mean of responses, to lessen, if not totally 
eliminate the disparities. 
Thereare--strengths and advantages to the use of factors weights and the GIS-based system 
under which this is developed. 
The study framework is a decision model in itself for prioritizing upland development 
areas appropriate to Philippine upland setting. It allows the integration of the true and 
factual physical, social and economic attributes of the site, multi-level decision 
objectives/criteria and stakeholders' decision input. It allows the use of other models such 
as soil erosion model to generate soil erosion potential, buffering, land use zoning and 
other map processing to derive classifications of the area into different site categories. Its 
helps systematize the build up and organization of ecological, social and economic 
databases and generation of useful information to bring about an informed if not the best 
113 
upland development prioritization options. It fashions the wedding of the site physical 
attributes with the objective and subjective dimensions of decision-making. 
Once the procedure is completed, the system becomes a powerful decision support tool and 
information system for community-based development project. It allows query or revisit of 
resulting spatial and non-spatial databases on a per community basis to reassess 
community-specific intervention such as on severe peace and order problem, low social 
acceptability, poor access road, based on various thematic maps previously overlaid. It is 
capable of follow-on functionalities for crop suitability assessment, crop zoning, fire 
control planning, development costing, work planning and strategy formulation, as well as 
monitoring of program implementation, among other things. 
To development sponsors, the system offers an objective means of allocating and 
optimizing the impact of their funding to deserving communities and target benefactors. 
Development sponsors can make prior assessment of the real extent of development 
problems requiring their assistance, and monitor systematically the progress of 
development projects using the same system. They can likewise participate in the selection 
process with the use of the factor-weighing method introduced. 
To the community, the system offers an assurance that the selecticfff process will be more 
objective and worthy of all-out people's support. The system will also provide the 
community with a reliable knowledge base on the factual state of the resources they are in 
control of. 
To PNOC-EDC, the GIS-assisted system offers a comprehensive decision support tool for 
it development programs at Okoy-Banica watershed and a prototype for other watershed 
reserves under its administrative control, nationwide. It is a helpful planning and 
monitoring tool, which can be extended to assist other government agencies interfacing in 
the management of the watershed area. It can promote the image of the company as a 
sustainable development compliant company. 
The system can also help shape the policy of the government to adopt as a systematic and 
scientifically-founded basis (e.i. soil erosion model) for allowing some form of utilization 
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in the upland where, say, soil erosion can be prevented using appropriate cropping and 
. land management technologies. 
7.4 Recommendations 
Factor weights and factor weight elicitation methods hold the key to greater and active 
people's participation and better uriderstanding of people's preferences, interest and biases. 
The difference in the factor weights may represent the magnitude of resource use conflicts 
in the area, which should be either immediately resolved or used as baseline for future 
development intervention. 
Simply put through an analogy, factor weighing is like the election in a democratic 
prOGess: factor weights are votes put into by its respondents, while the factor weight 
elicitation method is the electoral process. Conflicting land uses and choice of appropriate 
development programs are the candidates, while the stakeholders are the voters. Like the 
stakeholders, voters may not want that their votes to be overcast by decision of few elites, 
as in the expert-knowledge based approach; they may want that their votes be counted in, 
order to resolve those nagging conflict and start smoothly with the development process. 
The counting of votes is parallel to generating consensual position, in the light of the 
finding of the study that respondents' responses to the factor weights differ significantly. 
Ones the votes are counted, some land uses or interests (conflicts) have to be compromised 
to give way to others which earned the number of votes. 
As premised in the study, each of the group can be regarded as expert in their own rights 
by the role they play in the community. Their decisions should not be questioned as being 
inferior, even as the weights they provide to the criteria or decision factors represent their 
biases. Each of the preferences, whether coming from "formal experts" or from informal 
ones but seasoned farmers and citizens of the community, should be accorded with respect 
and be counted in, if the desired end is sustainable deVelopment anchored on sustained 
public participation and accountability. This is the moral aspect of the system that 
distinguishes it from the expert-knowledge approach. 
The study framework is a functional decision model and a decision support system in its 
current form highly recommended for the purpose it is designed. Though capable of both 
115 
single and multi-sector factor weighing, factor weighing by consensus using means of 
responses of all sectors affected is advocated so that benefits of development can be 
optimized and greater public participation in planning and project implementation can be 
ensured and sustained. Educating the voters, as in this case the stakeholders, to further 
improve objectivity of the decision outcome is one major challenge for future research. 
This is better achieved through making them aware of the scientific and factual basis of the 
framework and allowing them to appreciate the process. Improving the system more 
interactively, through software development, allowing visualization and prediction of 
outcome of respondents' choices, prior to confirming final decisions are important aspect 
of the research. 
Application potential is also high in the field of resources management and planning such 
as biodiversity conservation, protected area management, land use planning and zoning, 
agriculture, forestry, fisheries, among others, where careful balancing of decision 
preferences of a number of stakeholders, is needed, so as to achieve sustainable 
development, which is "greatest good for the greatest number of people in the longest time 
possible. " 
7.5 Limitations of the Study 
The study used available digitized data sets derived from the result of aerial photo 
interpretation (photogrammetry) about the study area done through an independent 
contractor. The data sets were in AutoCAD formats (.DWG and .DXF files) then 
converted to ARC/INFO (coverage) and finally to ARCVIEW (shape) GIS formats. The 
extent of error and possible distortions, which could be inherent from data conversion, was 
not thoroughly checked through ground truthing due to time constraints. The strength of 
the models and the subsequent results of the GIS analyses depended largely on the 
sufficiency and accuracy of obtained information. While data for many of the barangays 
were available, some were lacking and others were only partly available. For barangays 
falling at the boundary of the watershed, the study found it difficult to apportion the data 
for the affected barangays. 
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There is also the inadequacy of soil erosion studies in the Philippines which has limited 
this study to use or make some assumptions and inferences from regional studies rather 
than those more specific for the country, as in the case of conservation and protection 
factors used in the modified universal soil loss equation model. 
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3 Jime 1999 
Dear Respondent 
This questionnaire is part of a study being conducted at Lincoln University on planning and 
allocating candidate sites for upland development, which will use Okoy-Banica watershed in the 
. province ofNegros Oriental, Philippines, as a case study. In brief, this will require quantifying 
and integrating three (3) major decision criteria (ecological, social and economic) and their 
attributes by rating and ranking them according to their degree of importance and priority taking 
into consideration the preferences of various stakeholder groups of the area. The study is aimed 
at arriving at a well-balanced and most acceptable plan and site allocation decision alternatives 
for upland development using geographic information system (GIS) as a tool. 
Please note that the criteria identified here are by no means complete and are limited by the 
availability of data sets over the study area at the time of the study. 
Because the questionnaire has been sent to only a small but representative number of upland 
stakeholders of Okoy-Banica, it is extremely important that your response be included for the 
result to accurately represent the preferences of the stakeholder group you belong. Please answer 
the questions by circling/ticking the corresponding numberlbox of your ehoice. Kindly complete 
the survey today and send it to Mr. Josimar "Joy" Sobrevifias of PNOC-EDCIEMD, Southern 
Negros Geothermal Project, Ticala, Valencia, Negros Oriental or to any of its personnel nearest 
you. 
Rest assured .lhat your response and identity will be treated with outmost care and 
confidentiality . 
Thank you very much. We will be very grateful for your help. 
Very truly yours, 
Marciano 1. Gecolea 
P.O. Box 114 Lincoln University 
Canterbury, New Zealand 
Tel. No. (03) 325-3103 
E-mail gecolem@lincoln.ac.nz 
Dr. Hugh Bigby 
Lincoln University 
Canterbury, New Zealand 
Tel. No. (03) 325-2811 ext. 8193 
E-mail bigsbyh@lincoln.ac.nz 
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The following are the suggested results from Upland Development Projects: 
Ecological 
Objectives 
- soil erosion control 
- protected & production 
area 
- river bank stabilization 
- forest protection 
- soil fertility 
- bio- diversity 
'Social 
Objectives 
- improve living condition 
- alleviate poverty level 
- promote education 
- peoples' participation 
- institutional building 
- social acceptablity 
- peace & order 
UPLAND 
DEVELOPMENT 
Economic 
Objectives 
- productivity 
- income generating potential 
- ability to grow major crops 
- equitable acceSS to resources 
- power, water and other basic 
infrastructure 
- product marketing 
Agroforestry, Integrated Social Forestry, 
Community-based Forestry Program, Forest 
Plantations, Reforestation, Fruit Orchards, 
Sloping Area Land Technology, etc. 
Figure 1. Integration of Ecological, Social and Economic Objectives in Upland 
Development Planning 
How important are the three (3) main objectives, as illustrated in Figure 1 
above? Please rate them below by circling the most appropriate number 
(where 1 = least important and 10 = extremely important). You may give the 
same rating to more than one objective. 
Least Important (1) Extremely Important (10) 
Ecological 1 2 3 4 5 6 7 8 9 10 
Social 1 2 3 4 5 6 7 8 9 10 
Economic 1 2 3 4 5 6 7 8 9 10 
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The following relates to the set of ecological, social and economic objectives 
in Figure 1. How important (from your own point of view) are the following 
criteria in determining appropriate areas for upland development? (Please 
circle your answer). You may give the same rating to more than one criterion. 
A. Ecological Criteria Least Important (1) Extremel~ Imeortant (10) 
o Soil erosion potential 1 2 3 4 5 6 7 8 9 10 
0 Density of forest cover (canopy) 1 2 3 4 5 6 7 8 9 10 
0 Elevation 1 2 3 4 5 6 7 8 9 10 
0 Slope or steepness 2 3 4 5 6 7 8 9 10 
0 Aspect or direction of exposure to sunlight 2 3 4 5 6 7 8 9 10 
o Classification as publiclforest land or 1 2 3 4 5 6 7 8 9 10 
alienable/disposable land 
0 Maintaining buffer from river/streams 2 3 4 5 6 7 8 9 10 
0 Vegetative cover(pasture, abaca, coconut, etc) 1 2 3 4 5 6 7 8 9 10 
Other: 1 2 3 4 5 6 7 8 9 10 
B. Social Criteria Least Important (1) Extremel~ ImEortant (10) 
0 Poverty/income level 1 2 3 4 5 6 7 8 9 10 
0 Popu lation density 1 2 3 4 5 6 7 8 9 10 
0 Number and size of Household 1 2 3 4 5 6 7 8 9 10 
0 Social acceptability of upland development 1 2 3 4 5 6 7 8 9 10 
0 People's participation in upland development 2 3 4 5 6 7 8 9 10 
0 Peace & Order 1 2 3 4 5 6 7 8 9 10 
Other:' 1 2 3 4 5 6 7 8 9 10 
C. Economic Criteria Least Important (1) Extremel~ ImEortant (10) 
0 Revenue/Income generating potential 1 2 3 4 5 6 7 8 9 10 
0 Ability to grow major crops 1 2 3 4 5 6 7 8 9 10 
0 Access to waterways 1 2 3 4 5 6 7 8 9 10 
0 Access to power, road & market 1 2 3 4 5 6 7 8 9 10 
0 Farm size 1 2 3 4 5 6 7 8 9 10 
Other: 1 2 3 4 5 6 7 8 9 10 
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The following are site specific attributes, which relate to the 3 major 
development objectives in Figure 1 above. Please prioritize each attribute 
(from your point of view) by circling the appropriate number of your choice. 
(where 0 = not suitable for upland development and 1 to 10 = suitable sites: 
where 1 = least priority and 10 = high priority). Remember that the purpose 
of this part is to exclude site not suitable and select/prioritize suitable sites 
for upland development. 
A. Economic Criteria Unsuitable Site (0) (1) Least Priority High Priority (10) 
o Soil erosion potential of the site 
a. Serious 0 1 2 3 4 5 6 7 8 9 10 
b. Moderate 0 1 2 3 4 5 6 7 8 9 10 
c. Less 0 1 2 3 4 5 6 7 8 9 10 
o Forest cover (thickness/density of canopy) 
a. High (76'Y0-100'Yo close canopy) 0 2 3 4 5 6 7 8 9 10 
b. Medium (49'Y0-75'i'0 close canopy) 0 1 2 3 4 5 6 7 8 9 10 
c. Low (26'i'0-50'Yo close canopy) 0 1 2 3 4 5 6 7 8 9 10 
d. Open/denuded forest (25'Yo-0 canopy) 0 1 2 3 4 5 6 7 8 9 10 
o Elevation of the site 
a. Greater than 1000 masl (protection 0 1 2 3 4 5 6 7 8 9 10 
zone) 
b. Less than 1000 masl (production zone) 0 1 2 3 4 5 6 7 8 9 10 
o Slope or-steepness of the site. 
a. Less than 18% 0 1 2 3 4 5 6 7 8 9 10 
b. Between 18 'i'o and 50'Yo 0 1 2 3 4 5 6 7 8 9 10 
c. Greater than 50 'i'o 0 1 2 3 4 5 6 7 8 9 10 
o Aspect. Direction of exposure of the site to sunlight. 
a. East-West facing slope 0 1 2 3 4 5 6 7 8 9 10 
b. North, South, Northeast, Northwest, 0 1 2 3 4 5 6 7 8 9 10 
Southeast / Southwest facing slope 
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o Land Classification 
a. Public/Forest land 0 1 2 3 4 5 6 7 8 9 10 
b. Alienable/Disposable land 0 1 2 3 4 5 6 7 8 9 10 
o Protective buffer (distance) from river/stream 
a. 0- 20m 0 1 2 3 4 5 6 7 8 9 10 
b. 21m-100m 0 1 2 3 4 5 6 7 8 9 10 
c. 100m - 500m 0 1 2 3 4 5 6 7 8 9 10 
d. Greater than 500 m 0 1 2 3 4 5 6 7 8 9 10 
o EXisting land use/vegetative cover 
a. Agriculture 0 .1 2 3 4 5 6 7 8 9· 10 
b. Forest 0 1 2 3 4 5 6 7 8 9 10 
c. Range 0 1 2 3 4 5 6 7 8 9 10 
d. Urban/settlement 0 2 3 4 5 6 7 8 9 10 
B. Social Criteria Unsuitable Site (0) (1) Least Priorit~ High Priorit~ (10) 
o Poverty/Income Level ('Yo households below poverty threshold level) 
a. 76'Yo-100% 0 1 2 3 4 5 6 7 8 9 10 
b.49'Yo-75'Yo 0 1 2 3 4 5 6 7 8 9 10 
c. 26'Yo-50% 0 1 2 3 4 5 6 7 8 9 10 
d. 0-25'Yo 0 2 3 4 5 6 7 8 9 10 
o Population Density (person/hectare) 
a. less than 2.4 0 1 2 3 4 5 6 7 8 9 10 
b.2.5-4.9 0 1 2 3 4 5 6 7 8 9 10 
c.5-7.4 0 1 2 3 4 5 6 7 8 9 10 
d.7.5-1O 0 1 2 3 4 5 6 7 8 9 10 
e. greater than-lO 0 1 2 3 4 5 6 7 8 9 10 
o Number of Households 
a. less than 100 0 1 2 3 4 5 6 7 8 9 10 
b. between 100 - 500 0 2 3 4 5 6 7 8 9 10- "~'::: ;.-',;--:-; :':-
c. greater than 500 0 1 2 3 4 5 6 7 6 9 10 
o Peace & Order 
a. Unsafe 0 1 2 3 4 5 6 7 8 9 10 
b. Somewhat safe 0 1 2 3 4 5 6 7 8 9 10 
c. Safe, peaceful and orderly 0 1 2 3 4 5 6 7 8 9 10 
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C. Economic Criteria Unsuitable Site (0) (ll Least Priorit~ High Priority (10) 
o Per Capita Income 
a. less than Pl,500 a 1 2 3 4 5 6 7 8 9 10 
b. P1500 - P4500 a 1 2 3 4 5 6 7 8 9 10 
c. P4500-P6000 a 1 2 3 4 5 6 7 8 9 10 
d. greater than P6000 0 2 3 4 5 6 7 8 9 10 
o Major Products 
a. Agricultural crops a :1 2 3 4 5 6 7 8 9 10 
b. Fore$t crops 0 1 2 3 4 5 6 7 8 9 10 
c. Fruit Crops 0 1 2 3 4 5 6 7 8 9 10 
d. Livestock 0 2 3 4 5 - 6 7 8 9 10 
o Access to basic infrastructure 
a. Power/electricity a 1 2 3 4 5 6 7 8 9 10 
b. Road 0 1 2 3 4 5 6 7 8· 9 10 
c. Water supply a 1 2 3 4 5 6 7 8 9 10 
o Average farm size (household/hectare) 
a. less than 2.4 a 1 2 3 4 5 6 7 8 9 10 
b.2.5-4.9 a 1 2 3 4 5 6 7 8 9 10 
c.5-7.4 a 1 2 3 4 5 6 7 8 9 10 
d.7.5-1O 0 1 2 3 4 5 6 7 8 9 10 
.. 
... 
-,'-
e. more than 10 a 1 2 3 4 5 6 7 8 9 10 
i ~ ~ -~ ;--,", " " 
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Please tell us more about yourself by ticking the most appropriate response. 
Remember all information is confidential. If you choose not to answer any of 
these question, we would still like your questionnaire returned. Thanks you! 
1. Which is your age group? 
o 18-25 
o 26-35 
o 36-45 
2. What is your gender? 
o Male 
3. What is your marital status? 
o Single 
o Married 
o 46-55 
o 56-65 
o 66 and over 
o Female 
o 
o 
4. What is the highest level of education you have attained? 
o Primary _~. 
o High School 
o Vocational 
o College 
o Post-Grad/Degree 
Other (specify) 
5. To which of the following groups do best describes your occupation/employment? 
o PNOC (central) o DENR o Farmer 
o PNOC (local) o Local Official o Others ___ _ 
6. Are you currently with any organization whose mission, among others, is to protect 
the environment? 
o Yes (please specify) _______________ _ 
o No 
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Appendix 6.2 
Mean of Responses by Respondent Group to Weight Elicitation Survey 
PNOC PNOC DENR l.GU Farmers Total Mean 
Criteria/Respondent Group (central) (local) 
Part 1 (Goals - 1st Level) 
E.cologi cal B.OO 9.3B 9.90 9.75 9.90 46.93 9.39 
Social B.56 9.50 9.30 9.67 9.95 46.97 9.39 
Economic 9.44 9.50 9.B2 9.33 9.95 4B.05 9.61 
Part 2 (Objectives - 2nd Level) 
A. Ecological 
Soi I Erosion Potential B.50 B.3B 9.45 9.25 9.63 45.21 9.04 
Forest Cover 7.67 7.75 9.00 9.31 9.2'5 42.97 8.59 
Elevation 6.70 7.25 B.1B B.OO B.B9 39.02 7.BO 
Slope 7.90 B.25 B.55 6.75 9.00 40.45 8.09 
Aspect 5.60 7.25 6.70 7.17 B.37 35.09 7.02 
l.and Classification 7.70 6.63 7.27 B.92 9.60 40.12 8.02 
Buffer 6.70 7.B8 9.10 8.77 9.50 41.94 8.39 
Vegetative Cover 7.70 8.13 B.OO B.77 8.30 40.B9 8.18 
7.25 10.00 9.00 26.25 8.75 
B. Social 
Poverty/Income Level 8.60 B.75 B.91 9.33 9.35 44.94 8.99 
Population Density 7.90 7.88 B.64 7.77 8.95 41.13 8.23 
Number/Size of Household 6.60 7.63 B.18 7.25 B.67 3B.32 7.66 
Social Acceptability 7.30 B.63 9.27 9.50 9.35 44.05 8.81 
People's Participation B.40 B.25 9.36 9.85 9.37 45.23 9.05 
Peace and Order Situation 8.90 7.75 8.00 9.15 9.B5 43.65 8.73 
B.OO 10.00 9.00 10.00 37.00 9.25 
C. Economic '--~-
Revenue/Income Generating Capaci"!) 8.60 8.13 B.90 9.46 9.30 44.39 8.88 
Ability to grow Major Crops 7.70 8.25 B.50 9.08 9.90 43.43 8.69 
Access to waterways 8.20 7.75 8.40 9.25 9.10 42.70 B.54 . 
Acces to power, road and Market 8.90 B.88 9.00 9.00 9.55 45.33 9.07 
Farm Size 6.BO 7.00 7.20 7.31 9.15 37.46 7.49 
10.00 10.00 20.00 10.00 
Part 3 (Site-Specific - 3rd Level) 
A. Ecological Criteria 
Soil erosion potential of the site 
a. serious 2.B9 8.B3 7.60 8.23 8.59 36.14 7.23 
b. moderate 6.56 7.13 6.40 7.60 7.7B 35.46 7.09 
c. less B.56 6.00 5.89 6.10 7.3B 33.92 6.78 
Forest cover 
a. high 4.00 4.00 3.70 6.20 6.2B 24.1B 4.84 
b. medium 5.44 6.00 4.50 7.40 7.40 30.74 6.15 I·,··· 
c.low 6.33 7.33 6.60 B.OO 7.63 35.90 7.18 
d.open/denuded B.67 9.83 8.00 9.00 7.79 43.29 B.66 
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PNOC PNOC DENR 
Criteria/Respondent Group central} local) 
Elevation of the site 
a. greater than 1000masl 3.89 7.75 6.18 
b. less than 1000masl 8.11 8.00 8.25 
S lope or steepness of the site 
a. less than 18':'. 8.33 6.00 7.63 
b. between 18':'. and 50':'. 6.11 7.75 6.60 
c. greater than 50'}'. 2.78 7.83 5.22 
Aspect 
a. East-West facing 6.38 7.88 7.90 
b. North, South, NE, NW, SE, SW 5.14 7.29 6.11 
Land Classification 
a. public/forest land 5.89 8.63 9.18 
b. alienable/disposable land 6.75 6.57 4.00 
Distance of site from river/stream 
a.0-20m 5.67 8.00 5.56 
b.21-100m 7.67 8.00 6.25 
c. 100m-500m 6.22 7.17 8.11 
d. greater than 500m 5.44 6.00 7.56 
Existing landuselvegetative cover 
a. agri cu Iture 8.22 8.71 6.73 
b. forest 4.00 7.75 6.73 
c. range/pasture 7.00 5.29 6.70 
d. urban/settlement 4.56 4.57 4.70 
B. Social Criteria 
Poverty/Income Level 
a.76':'.-100i. 8.67 9.33 7.50 
b.49':'.-75':'. 7.67 7.71 8.00 
c. 26':'.-50i. 6.7B 6.71 6.38 
. d. 0-2-5i. .. 5.56 5.00 5.00 
Population Density 
a. less than 2.4 6.33 6.29 6.27 
b.2.5-4.9 6.7B 7.50 4.56 
c.5-7.4 6.11 7.14 7.00 
d.7.5-10 6.67 9.00 6.33 
e. greater than 10 6.22 9.33 7.86 
Number of Household 
a. less than 100 7.78 7.43 7.20 
b. between 100-500 6.89 8.57 7.40 
c. greater than 500 5.00 9.50 6.11 
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LGU Farmers 
6.78 8.11 
7.00 9.32 
5.20 9.68 
8.55 9.21 
6.78 7.35 
7.73 8.84 
7.18 8.32 
8.92 9.90 
7.00 8.82 
8.30 9.32 
8.60 9.83 
6.50 7.16 
7.15 6.56 
8.42 9.40 
7.33 8.74 
7.17 5.24 
5.82 7.73 
7.67 9.61 
8.70 9.71 
7.10 8.75 
6.70 7.18 
7.70 8.05 
7.50 8.87 
7.22 8.29 
6.20 7.BO 
5.91 7.81 
7.20 9.26 
8.50 9.12 
6.82 6.40 
Total 
32.70 
40.68 
36.84 
38.22 
29.96 
38.72 
34.04 
42.51 
33.14 
36.84 
40.35 
35.16 
32.71 
41.48 
34.55 
31.39 
27.38 
. __ . 
42.78 
41.79 
35.72 
29.43 
34.64 
35.20 
35.77 
36.00 
37.13 
38.87 
40.48 
33.83 
Mean 
6.54 
8.14 
7.37 
7.64 
5.99 
7.74 
6.81 
8.50 
6.63 
7.37 
8.07 
7.03 
6.54 
8.30 
6.91 
6.28 
5.48 
8.56 
8.36 
7.14 
5.89 
6.93 
7.04 
7.15 
7.20 
7.43 
7.77 
8.10 
6.77 
!:::"~":"::':.'::--'-'" 
r~:~~;::.:~::::-::::::~:~ 
.:<~-:?---.:~:~~:-:-::~~~~-::-: 
-PNOC PNOC DENR LGU Farmers Total Mean 
Criteria/Respondent Group 1 (central) 1 (local) 
Peace and order 
a. Unsafe 3.89 4.17 3.11 4.78 6.84 22.79 4.56 
b. Somewhat safe 6.67 7.00 4.00 6.22 7.72 31.61 6.32 
c. Safe, peaceful and oderly 9.44 9.83 9.40 9.25 9.84 47.77 9.55 
:-~-:-.:-:.=-:--~-=-::-.-;-..:.. 
People's Participation 
" _:_. ___ ~_~'._. __ ;_:. 3, 
a. no participation 4.11 6.33 3.00 6.82 4.94 25.21 5.04 
b. moderate 7.56 8.25 5.22 7.10 6.60 34.73 6.95 
c. active 9.44 8.83 7.91 9.00 9.21 44.40 8.BB 
C. Economic Criteria 
Per Capita Income 
a. less than P2000 9.11 9.14 7.78 9.30 8.63 43.96 8.79 
b. P2000-P4000 B.33 8.86 7.60 8.30 B.58 41.67 8.33 
c. P4000-P6000 7.33 8.00 6.00 7.25 9.35 37.94 7.59 
d. greater than P6000 5.67 6.33 6.09 6.25 9.17 33.51 6.70 
Major Products 
a. agricultural crops B.67 8.63 6.50 9.33 9.70 42.83 8.57 
b. forest crops B.44 9.00 5.70 8.00 9.39 40.53 B.ll 
, 
1:-.:::;::::< 
c. fruit crops 8.33 8.14 7.40 9.20 9.37 42.44 8.49 
d. livestocks 5.67 6.57 7.40 8.60 8.00 36.24 7.25 
Access to bacis infrastructure 
a. power/electricity 7.89 6.00 7.40 7.27 9.40 37.96 7.59 
b.road 8.89 8.BB 9.00 8.08 9.15 44.00 B.80 
c. water supp Iy 9.00 8.43 B.55 B.55 9.20 43.72 B.74 
. -~-
Average farm size 
a. less than 2.5 8.25 9.00 6.40 B.1B 9.05 40.8B 8.1B 
b.2.5-4.9 7.57 9.00 6.45 7.BO 9.BB 40.71 B.14 
c. 5-7.4 7.00 8.17 6.BB 7.00 8.24 37.2B 7.46 
d.7.5-10 6.00 7.33 5.25 6.11 8.44 33.13 6.63 
e. more than 10 3.3B 6.17 4.00 5.67 7.94 27.15 5.43 
._' 
--
Part 4 
PNOC PNOC DENR LGU Farmers Total 
1. Which group age? central) local) 
IB-25 0.00 0.00 0.00 0.00 2.00 2.00 
26-35 7.00 1.00 3.00 1.00 3.00 15.00 
36-45 3.00 6.00 6.00 B.OO 7,00 30.00 
46-55 0.00 1.00 1.00 3.00 6.00 11.00 
56-65 0.00 0.00 1.00 1.00 1.00 3.00 
66 and over 0.00 0.00 0.00 0.00 1.00 1.00 
Sub-total 10.00 B.OO 11.00 13.00 20.00 62.00 
2. Gender 
Male 6.00 7.00 B.OO B.OO 13.00 42.00 
Female 4.00 1.00 3.00 5.00 7.00 20.00 
Sub-total 10.00 8.00 11.00 13.00 20.00 62.00 
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PNOC PNOC DENR LGU Farmers Total Mean 
Criteria/Respondent Group central) I(local) 
3. Marital Status 
Single 5.00 0.00 2.00 2.00 1.00 10.00 
Married 5.00 8.00 9.00 9.00 18.00 49.00 
Divorced/Separated 0.00 0.00 0.00 0.00 0.00 0.00 
Widow/er 0.00 0.00 0.00 2.00 1.00 3.00 
Sub-total 10.00 8.00 11.00 13.00 20.00 62.00 
4. Educational Attainment 
Primary 0.00 0.00 0.00 2.00 10.00 12.00 
High School 0.00 0.00 0.00 0.00 7.00 7.00 
Vocational 0.00 0.00 0.00 0.00 0.00 0.00 
College 5.00 7.00 7.00 5.00 3.00 27.00 
Post-Grad/Degree 5.00 1.00 4.00 6.00 0.00 16.00 
Sub-total 10.00 8.00 11.00 13.00 20.00 62.00 
5. Group Description 
PNOC (central office) 10.00 0.00 0.00 0.00 0.00 10.00 
PNOC (local office) 0.00 8.00 0.00 0.00 0.00 8.00 
DENR 0.00 0.00 11.00 0.00 0.00 11.00 
Local Official 0.00 0.00 0.00 12.00 5.00 17.00 
Farmer 0.00 0.00 0.00 1.00 20.00 21.00 
Others 0.00 0.00 0.00 0.00 0.00 0.00 
Sub-total 10.00 8.00 11.00 13.00 25.00 67.00 
6. Affiliated with Environmental Groups? 
Yes 6.00 8.00 11.00 9.00 17.00 51.00 
No 3.00 0.00 0.00 4.00 2.00 9.00 
Sub-total 9.00 8.00 11.00 13.00 19.00 60.00 
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Appenr:b: 15.3. ANOVA T .... on R •• pon ... oflhe 5 Stahl'J)ider Groupe 10 the WIIlghi EIldlllUon SIIIY.y 
ANaVA Tut on RupoftJU of the 5 ltokaholdu groups to Walght Elrc:laflon S.....,ey. 
Plll"t 1: MajOl" Crtteria (GooII) 
E'eo!ogl:cal 
A.PNOCCer'itrol 10 10 10 
B. PNOCfPC41 10 8 10 
C. DENA 10 to 10 
O. l6V 10 10 10 
E. fcrtllers 10 8 10 
Sod.1 
A. PNOC c:entnJI 10 • 10 9.PNOClocol 10 8 10 
C.DENII 10 • 10 
O.lGV 10 8 10 
e. FanntN 10 , 10 
~-, 
A. PNOC C .... tral 10 • 10 9.PNOClocal 10 • 10 C.OENR 10 • 10 O.L6V 10 8 10 
E. FGmlU'lI 10 • 10 
3 10 8 
8 10 10 
1 10 • 10 10 10 
10 10 10 
8 10 8 
• 10 • 
10 10 7 
I 10 10 
10 10 10 
10 10 8 
8 10 10 
10 10 10 
10 10 ID 
10 10 10 
Part Z: 2nd kve.1 CI"ltria (ObJcctlYU) 
Ecaloglcal 
SGfI EroD Patentl I .. 
· A. PNOC c:entral 
• 10 
8 7 8 10 
B. PNOClocal • • 10 7 10 • C.oe~ 10 10 10 10 8 8 
O.L6U 
• 10 
10 I 10 10 
E. FCII'IIIt1"5 10 10 10 10 10 10 
bMf;ttyof FCII"Ut ctIftI" 
It. PNOC c:ent~ 8 • 8 8 5 10 S.PNOCloc:ol , • 10 8 8 7 C. DeNR 10 8 8 10 S 9 
O. LSU 8 10 10 10 S 10 
E. FanTlers 10 10 10 10 10 10 
A63ANOVAIApplindIXe.Jlpegl ... 1 
• 5 10 10 • 
10 10 10 10 
10 10 7 10 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 
7 • 10 10 10 
10 10 10 10 
10 10 • 10 • 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
8 10 10 
10 , 
• .10 10 10 10 8 10 8 10 8 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 • 7 10 
10 7 
8 10 10 10 10 
10 10 10 7 8 10 
10 10 5 10 10 10 10 • 10 10 10 • 10 
• 5 10 5 • 
• 9 ID S 10 10 • 10 • 10 10 10 5 10 S 10 10 10 10 5 7 10 10 10 10 10 
1'''o'.'.''',C',';';-X';-
r':o:,:,:,::::';:::;;:,-;;:; 
;":7-=-::7;~'~-:·:--~:: 
Af1F-dIK 6. J 
Anaw: Single Fodor 
SUMMARY 
....... CD<n' S- AI'El'GfI!' v_ 
A. PNOCCa,tnd 9 1Z 8 1.25 
9. PNOCIocoI 8 75 9.375 0.8392&3.,. 
Co DENA 10 99 ,,' 0,1 
I). LSU 
" 
117 9.75 0.76 
E. farmtn 20 198 9.9 0.' 
ANOVA 
.5tJuraI of Varim'iM 55 df M5 I' p. .... Fml 
Bet ween Grou,. 25.920763 • 6,048019068 -4.5M90136 o.OO3045b65 2.S4291876 
Within 6r«ipl 76.825 .. L-42268'lg 
Total 102.7-41576 5. 
Anow: Single fact'l" 
SUMMAAV 
....... C..." S- A~ v_ 
A. PNOC centrol 9 77 8.5'555556 3.02TnT7S 
B.PNOCloc:al 8 7. ... 0.67142B57 
C.DENII 10 ., 9.3 2.23333333 
I).LSU I. 
"" 
9.66666667 0.-42-42-42-42 l ~. 
E. FPm\eN 20 19' 9.95 0.06 
"'OVA 
SOUI"Ccof VO"'JdIiM 55 df M5 I' p....,. Ferl' 
Be1ween 6rou~ 12.80687-4 • 3.201718-46 3.2053-459 0.01963121B 2.54291876 
Wltf,.ln 6ruJp' 53.938889 54 0.99886831 
Total 66.745763 '8 
Anow: S~91. Factor 
SUMMARY 
....... c~, 
""" 
A~ v ........ 
A. PNOC Centrol , •• 9 .......... 0.T1T1T178 
B..PNOCloccd • 7 • 0.' 0.57142857 
C.OENR 
" 
108 9.81818182 0..16363636 
1).L6U IZ 112 9.33333333 0.96969697 
e.FQf'J'I\eNI 20 199 9.96 0.05 
ANOVA 
Soun:e of Varid'iM S5 df .liS I' p • ...,. Fcril 
Between Groups 3.85Bo.808 • 0..96-45202 2.259767-43 0..0.743530045 2.53968579 W1thinGroupt 23.-475253 .. 0.-4Z6B2Zn 
Total 27.333333 •• 
Anow: Single Foetol" 
SUMJI"ArtY 
....... 
C~, S- A~ V...-imc< 
A. PNOCcentroi 10 8' 8.' 2.2T177718 
B.PNOCloall 8 .7 8375 2.5'35710 
C.DENA 
" 
104 9.-454545045 0.87272727 -' ~ ~ . 
D.l.GU IZ 111 9.25 2.02272727 i-.-.-.-·_:·>.4_:_:' ".' 
le.FInMH 
" 
183 9.631578!Hi 1.3567Z51!i 
"'OVA 
Soun:~of ViriatiM 55 df .liS I' P.omk Fm' 
S. .... CI1E7n1Upil 14.560008 • 3.6-4000199 Z.13-493666 0.088705709 2.53968579 
Within 6roup' 93.n3325 .. 1.70496955 
Total 108.33333 •• 
.. ":'. ". ':'.' . .:: . .:.:.;-~ 
Ancr.oa.: S~gk Factol" 
SUMMARY 
....... 
C~, S- AI-W'Clt! V~e 
A. PNOCcenlTGl ., 1.66666667 3.75 
B..PNOClocot S .2 7.75 2.78571-429 
C.DENR. 11 99 9 0.. : .... , .. 
O.LGU 13 III 9.30.769231 1.560410.256 
e.FOI'I7IIII". 20 18' 9.25 2.72368-421 
ANOVA 
5ourT;cofVa''';a1i~ SS df M5 I' p.,..,. Fail 
Between 6rou~ 2B.2102n • 7.05256936 3,0850356 0.02293623 l.53658072 
W1thln6roupr 128.01923 •• 2.28605769 
Total 156.22951 60 
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Awendl6.3. ANOVA T .. , on R.apen ... of the 5 Sbkehokier GruupI to the ~Ighl Elldtatlon S\rIey 
Elevation 
A.PNOCcentral 9 8 7 7 , 7 7 • 5 9 ""ow: Single Foetal" B.PNOCIocoI • • • 7 5 9 9 • C. DENA: 10 5 9 8 9 9 9 8 5 8 10 SUMMARY 
O.LGU I 8 10 10 8 10 • 9 10 6 8 10 ~ C_t S~ A~2!!: V ........ E. FomIc,-. 10 10 10 10 10 10 10 10 8 10 10 10 10 5 10 10 , 5 A. moc centred 10 67 6.7 -4.23333333 
B.PNOClacal • 58 7.25 3.35714286 
C.OENA II 90 8.181BI818 2.96363636 
I).LGU 
" 
96 8 7.09090909 
E.FIII"ft\U' 18 160 B.BBB8BB89 5.63398693 
ANOVA 
SDurff"f VDri:lfiG'l SS df MS F .. ...,. Fail 
BetwunWCII.". 35.968909 • '.99222736 1.83228063 0.136026443 2.54291876 Within6rGupi 2M.0I414 ... 4.90766929 
Tala' 300.98305 .8 
A.PNOCceI\tral 9 8 7 5 8 10 10 6 7 9 Anova: Slngl. Foclol'" 
B.PNOCJoeol 8 9 8 7 • 9 9 • C. DENR 10 7 9 10 9 9 9 • 5 8 10 SUMMARY Il.LGU I I 10 10 9 10 6 9 I 6 8 10 ~ 
"""" 
Suo AlICI"O'2! V..-. 
E. fame.rs 10 10 10 10 10 10 10 10 8 10 10 10 10 5 I 10 9 • 10 APNOClZl1tral 10 79 7.9 2.76666667 
B.PNOCklcal 8 .. 8.2' 0.5 
C.I>ENR II 9' •. 54545455 2.2727Z727 
I).LGU 
" 
BI 6.715 14.021727! 
E.F_ 19 171 9 5.33333333 
ANOVA r-: 
Soutt:e,,1 V"'otiG'l SS df MS F .. ...,. Fcrif I 
........ -
351.606061 • 9.90151515 1.80698209 0.140612998 2.53968579 Within 6rGupi 30L37727 .5 5.47958678 
Total 340.98333 '9 
Arp&ct CII'" direction at ClCpOIU"C to sunHgttt Anaw: Single Focta.1'" 
A. PNOCccntral • 9 • 6 2 7 
, 6 , 9 
B. PNOC local • 8 8 8 8 5 9 4 
C. DENR 9 8 5 8 6 7 6 • 6 8 
SUMMARY 1-' , .. 
'"""e C .... t Suo A~ V......,. 
D.LGU I 10 10 10 , 10 6 9 5 5 7 10 A.PNOCuntral 10 56 '.6 7.3TTT7T78 
E. FamlQ'f 10 9 10 10 10 10 10 10 I 5 10 10 10 9 • 10 3 4 10 S.PNOClocal 8 58 7.25 3.07l42B57 C.[)ENR 10 67 6.7 z.45555556 
I).LGU 12 86 7.16666667 9.96969697 
E.FOI"mCN 19 159 8.36842105 8.13"50292 
mevA 
Sourr:e,,(VoriGlhIn 55 df M5 
"""'" 
Fcril 
Setwern ~upr 5-4.047B74 • 13.5119685 1.99309144 O.lOB62l487 2.54291876 
Within GroupA' 366.08n2 54 6.77940221 
Total 420.13559 58 
Claulflartlan as publlclfare.n &and Of' ,440 klrd Anoya: Single FoetclI' 
A.PNOCccntrai 8 8 6 7 10 7 5 6 10 10 
B.PNOClocol 8 9 9 5 8 • 5 5 SUMMARY 
C.DetJl:l 9 • 9 2 7 7 7 10 
, 10 8 
'"""e C .... t Suo A~ V..-. 
O.l6U 7 • 10 10 10 10 7 10 10 7 10 7 10 A.PNOC cenll"'Ol 10 T7 7.7 3.34444444 .. EFonnCN 10 9 10 10 10 10 10 10 8 10 10 10 10 10 9 10 9 7 10 10 B.PNOCI.c:oI 8 5. 6.625 4.26785714 
C.DENA. II 80 7.27Z72727 6.8IB1818Z 
I).LGU 13 116 8.92307692 2.07692308 
E. FtnfleN 20 19' 9.6 0.67368421 
ANOVA "._' .. _.-.-
5Dutft of Vl7'7irliM SS df MS F " .... Fenl 
........ Gnou .. 76.313653 • 19.0784133 6.5'576-469 0.000206361 2.53358223 
Wlthln~ 165.8799 57 2.9101736 
Total 2-4Z.l9365 61 
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Append)( 8.3 . .ANOVA Tell: on Rupon ... 01 the 5 St.J(eholder Group. to the ~ ElldlaUon Swvsy ~~-=:=~:~:~:::.::~:-~::::::.::: 
r""~";:-"':'c"~"~~ 
AlloW! Single FactoI' 
A. PNOC centra 8 • • 8 I 10 • 7 
, 10 
B.PNOCloc:o.I 10 • 10 7 8 • 7 • SUMMAAV e.[)ENA • • • 10 8 8 8 10 10 10 b.L6U 8 10 10 10 • 10 10 10 I 7 10 • 10 
6!!up< C~t S- A,!""" V<ria><e 
A.PNOCu.ntral 10 67 '.7 9.56666667 
E.Fllmlet'I' JO 10 10 10 10 10 10 10 5 10 10 ID 10 10 10 10 10 5 10 10 B.PNOi::locoi • .. 7.675 5.26785714 C.1lENII 10 91 ,.1 0.76666667 
I>.LSU 
" 
II. B.76923077 6.36897436 
E-F ........ '0 190 •.. 2.36842105 
ANOVA 
.5Duru tlf Vtnatim SS <If M5 F ,. ...... Fait 
Between GrvUpl 59.374685 • 14.8436712 3.30932668 0.016700752 2.53658072 Within6roupll 25J.1BZ69 56 4.48540522 
Total 310,55738 60 
A.. PNOC urrlra 8 • • 8 I 8 8 • 10 10 Anova: Single FCIoCtor B.PNOC\ocal 7 • 10 7 10 5 • 8 C.1lE'"! • • • 5 • 7 • 8 10 8 SUMMAR.Y D.LGU 8 10 10 ID • 10 8 ID 10 • 10 • 10 6!!up< C .... t S- A~ V_ e.FGI"IIIeN: 10 10 10 10 • I 8 10 5 10 10 10 10 10 I 10 • 6 10 10 A. PNOC cenfral 10 n 7.7 b3 B.PNOCkw:ai 8 •• B.125 2.98214286 C.IlENR 10 .0 8 '.4#44444 
D.16U 
" 
II' B,76923077 4,521164103 
E.FGl"nlcnr '0 I" 8.' B.74736842 
ANOVA 
~tlfVGf"idIi"" SS <If MS F ,. ...... Fait 
Between GnlL.pr 7.3041929 • 1.82604823 0.31417654 0.867324499 2.536'68072 W1thinGnuPII 325.48269 5' 5.81219093 
Total 332.78689 60 
B. SocIal Crft&rla 
a PowrtylIf'ICOInc Lc.vsl Anova: Single Foetor 
A. PNOC untl'lll 10 8 • 8 10 • 7 7 • • B.PNOC'loeal 10 • 10 7 10 8 8 8 SUMMARY C.DeNA 10 • • 10 10 • 8 10 8 10 10 s..up' C .... t Sum A..,... V ....... D.L6U 10 8 10 ID 10 10 • 10 10 • 8 10 A.PNOCCEI1trG1 10 •• 8.' 1.15555556 
e.Fonnr.rs 10 • 10 10 • 10 • 10 8 10 10 
, 10 10 10 10 • 10 10 10 a. PNOCtocol 8 70 8.76 1.3571-4286 
c.[)ft-R II •• 8.90909091 3.29090909 
D.LSU IZ 112 9.33333333 0.96969697 
e. Fcrmcnr 20 187 
'3' 2.55526316 
ANOVA 
Sourc~ tlf Vrrr'oUM 55 <If M5 F p • ...., Fer'-! 
a.etwecnGroup:l 5.7119-473 • 1.42798684 0.71382925 0.585978B59 2.53658072 
Within 6rouplll 112.02576 
" 
2.00045996 
Total 1l7.71n 60 
b Population Derulty Anovu.: Single Factor 
A. PNOCCe>1tral • • 7 8 10 
, 7 7 • • Q. PNOC' local • • ID • 8 7 • 8 SUMMARY C.1lE"'" 10 5 • 10 8 7 • 10 7 10 10 6!!up< C .... , $om A..,... V,""", D.LGU 10 8 10 10 10 4 , • I • 10 7 10 A. PNOC centrol 10 7' 7.' 2.98888889 
e.FtII'IIIus 10 • 10 10 • 10 • 10 • 10 ID 10 10 10 10 to 4 • 10 Q.PNOi::tocal 8 .. 7.875 3.26785714 
'-DENA II •• 8.63636364 2.85454545 
D.L6U 
" 
101 7.76923077 8.19230769 
E. Form.,.. 19 170 8.94736842 4.38596491 
ANOVA 
S~tlfVaritJ'iM 55 <If MS F ,. .... Fcrit 
Betwun Grou~ 15.867108 • 3.966n692 0.86917367 0.488224708 Z.'5365807Z 
WithlnGroupl 2115.671152 
" 
4.56384149 
TotoJ 271.44262 .0 
c 1'IUnbU'/Slz& 01 Housahold Anow: Single Foctor 
A.. PNOCcentrai • • 5 • I • 7 7 • 
, 
Q.PNOCI~ 10 • 10 • • • 4 • SUMMARY e. DENA 10 • • ID 7 7 7 • • • 10 6!!up< C .... t 5<m A,!""" V_ 
"L6U 
• 10 10 10 
7 • • • I • 7 ID A_ PNOC centra! 10 
" 
... 7.' 
E.Fanners 10 • 10 10 10 10 5 10 
, 10 10 10 10 • • 10 5 • B..PNOi::~caI • " 
7.625 4.553571-43 
C.DENA. II .0 8.1&181818 2.56363636 ::.",-.-- ,-.-
O.LGU IZ 87 7.25 7.65909091 
E.F~ 18 I •• 8.66666667 5.M882353 
ANOVA 
5tlurcetJfVll"'ftltiDfl SS <If M~ F ....... Fcrif 
Betwu:n 6roupe- 33.397958 • 8.349-4896 1.622387n 0.208685065 2.5-4291876 
Within 6rou~ 296.16136 54 5.-4144697 
Total 329.55932 58 
Ae3ANOVAlA.ppenclxt3.~ •... 3 
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Apperdll8.3, ANOVA T •• 0" Rnpon •• 0' the 5 Stakeholder Oroujnlo!he Weigh!. E1lc1lation Survey 
d Soclol Acceptability 
A. PNOC central 9 8 7 8 I 9 10 7 • 10 Anoya: Single foetor 9. PNOCj.caf 9 • 10 • 10 • 10 8 C.DENR 8 6 10 10 10 10 9 10 • 10 10 SUMMARY D.LGU 
• 10 10 
10 10 • 10 10 10 7 10 10 ....... C .... , Sum AM!l'GIJ!' V""""'" E. fonnu-s 10 10 10 10 10 10 10 10 8 10 10 5 10 • 10 10 7 • 10 10 A. PNOC central 10 73 7.3 8.01111111 kPNOClocal • 6. 8.625 3.98214286 C.DENA 
" 
10' 9.27272727 1.61818182 
D.I.SU IZ 
". 
,.5 I 
E. F.,...er. '0 187 9.35 1.81842105 
ANDYA 
Saun:e of VOI"'IDfi", 55 <If M5 F p..""" Fmf 
Betwc.en&rouJW 36.030887 • 9.oonZ168 3.11942576 0.0218-45518 2.53658072 WIthin 6roupi 161.70682 5, 2.88762175 
Totol 197.7377 60 
c '.ople', Participation ~SIngk.Fcw:1OI" 
A, PNOC e.-.trol • • 10 10 
, 
• 10 7 • 10 B. PNOC local • 9 10 6 10 
, 10 10 SUMMARY 
C.f)fNR 10 • 10 10 8 9 7 10 10 10 10 ....... C .... , Sum A~2! v..-. O.LGV 9 10 10 10 10 10 10 10 10 9 10 10 10 A. PNOCccntrai 10 .. 8.' , ............. 
E,f_ers 10 10 10 10 10 10 10 10 8 10 10 , 10 10 10 10 • • 10 B.PNOC~"" • 66 8.25 6.5 C.IlENA 
" 
,0' 9.3&363636 1.05464M5 
D.l.GU 13 "8 9.84615385 0.1410256-4 
E. Forme ... I.- ,78 9.36842105 2.80116959 
ANOVA 
5~tJfVdriotiM SS <If M5 F p.. ..... Fcr;f 
Be1'lreenGrouJW 19.801841 • 4.9MM60lZ 1.70538751 0.161677015 2.53658072 
Within 6nlupl 162.55881 50 Z.90Z83598 
Total 182.36066 60 
f p&oe& nd Ordu 51tu11tl . .. Anaya: Single Factor 
It. PNOC ecntrG! 8 9 6 10 10 10 • • 10 10 8. PNOC local 10 • 10 6 • 8 I • SUMMARY C. DENA 10 • 10 10 
, 5 
• 10 
5 10 8 trl>ul!!. c-., Sum A~ V'"""" 
D.LGU 
• 10 
10 10 10 6 • • 10 • 10 • 10 A. PNOC central 10 •• 8.0 1.8TTTTT18 E. FCII"fIIU'S 10 10 10 10 10 10 10 10 8 10 10 10 10 10 10 10 10 • 10 10 9. PNO~loeol • " 
7.75 9.07142857 
L[)ENR 
" 
88 8 6.' 
D.LGU 
" 
"0 9.15384615 1.47435897 
E. FamleNli '0 1'7 9.85 0.23947368 
ANOVA 
.5curceofVtriatktn 55 d( M5 F p.""" Fmt 
Betwlten Groups 38.212531 • 9.55313275 3.26764898 0.017584146 2.53358223 Within Group. 166.64231 57 2.9235-4926 
Total 204.85-484 6' 
C. Economic Critulo 
a RCYCnuUIncomc kncNltlrg Copodty Alv:Iw: Single FoelOl" 
A. PNOC centro! 10 8 
• 10 
I • 10 • 10 10 B. PNOC locol 8 • 10 7 10 5 • • SUMMARY t:.DENR. 10 7 • I 10 • 7 7 10 10 ..... I!!. C~f ..... A~ V~e D.L6U 8 10 10 10 10 10 • 10 10 7 10 10 10 A.PNOC cent-rul. 10 86 B.O 7.6 E. Fllrntet"l 10 10 10 10 10 10 10 10 10 10 10 10 • 10 10 • • 10 10 9. PNOCklcol 65 8.125 2.69642857 C.DENR 10 '0 B.' 1.8TTT1T78 
D.l.GU 
" 
I" 9.46163846 1.1025641 
e. FormU'l I' 186 9.78947368 0.28654971 
ANOVA 
.5<IuratofVcrI"atiM 55 d( M5 F p.. ..... Fenl 
BetwunGroup- ZID86336 • 5.Z715~L 2.36560422 0.064001SZ9 Z.53968579 
Within 6roups 122.56366 55 2.22843025 
Total 143.65 5. 
b Ability to tTOW MqJor o-.ps Mow: Single Factor 
A. PNOCcenfral • 8 7 10 
, 
• 10 8 4 10 8..PNOCloeaI • • 10 • 8 7 • 6 SUMMARY C. DENR 10 8 
• 10 
7 6 8 7 10 10 
..... '" C""" 
Sum A.."". V..-. 
O.I.GU • 10 10 10 • 8 6 10 10 • • 10 A.PNOCuntro! 10 77 7.7 7.3 ........ E.Fonftet"l 10 10 10 I 10 10 10 10 8 10 10 10 1010101010101010 B.PNOlwcol 8 6' 8.25 1.64285714 
LDENA. 10 85 8.' Z.Z7T7TT7B .. 
D.l.GU IZ 109 9.08333333 1.53787679 
E.FIJI'ff\eN '0 198 '.0 0.2 
,ANDVA 
5Dcxce tJf VCIriotiDrt SS d( M5 F p....,.,., Fait 
Sc.t ..... 6rDuJW 39.766667 • 9.94166667 4.60197784 0.002814814 2.53968579 Within Group:l 118.81667 55 2.1~0103 
Total 1"58.58333 50 
A63ANOVNAppftndlx6.JIpiIgl ... 4 
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AppIndx 6.3. ANOVA Telll on Anponlu of the S Stakeholder Groupa 10 !he Weight ElIdlIIlIon Swv.y 
e Aeccss to wotcrways 
A.PNOCccntrai , , 7 10 5 10 10 , • 10 a.PNOC~ 8 , 10 8 • • 10 5 
c.1>E"'" 10 8 , 10 • , 8 5 10 8 O.l6U , 10 10 10 , 10 B , 10 8 , 
E. FanneMi 10 10 10 10 10 10 10 10 7 10 10 
d Accu 'to power road and Market 
A. PNOC central , , 5 10 10 10 , 8 10 , 
B.PNCXlocal • 
, 10 • 10 • 10 • 
C.DENA. 10 , 10 10 10 • 7 • 10 la O.l6U , 10 la 10 • • • 
, 10 8 10 
E. Fanners 10 10 10 10 10 10 10 10 7 10 10 
c Fonn Su 
A. PNOC central , , • • I 
, 10 7 , D 
B. PNOC local D 7 , • 7 • 8 C.I>ENR , 7 , , 5 5 • 4 10 • O.LGU 
• la 10 10 8 • • 10 I 5 ID E. Farme~ 10 , la 10 10 10 10 10 7 10 la 
Part 3: 3rd level Crltuio (Sltc-Spedflc Attl"Ibutes/Critll"io) 
A. Ecological !rItll'fo 
1. Soli ENsion Potential of the Site 
.......... 
A. PNOC cenlro! , 10 0 7 0 
B.PNOClocoI 10 • la 8 10 
C. DENA. 10 , la 10 8 
0 
, 
7 
O.L6U • 
, la 10 10 10 
E. Farn\U"'S 10 10 la 10 10 I 
b lMderatc 
A. PNOC central , , 5 , , 5 
B. PNoe loem 10 7 , • • 7 
C. DENA D • 10 • 7 D 
O.l.6U 5 ID ID , , 7 
E. FcrnlCMI 10 10 10 5 10 la 
A83ANOVJVAppendD:8.3lpage ..• 5 
0 I a 
I la I 10 
10 8 I , la 
10 10 10 10 0 
5 • 4 5 7 
I , I • , 
• • 5 
10 10 la 5 0 
10 
10 
, 
10 
7 
la 
• 
10 
5 
10 10 7 10 I 7 10 10 
10 
10 10 10 10 , , 10 10 
10 
10 , 10 10 10 , 10 
la 
7 10 10 10 • 
n 
5 10 3 , 10 • 
Anovo: SIngle Fodor 
SUMMARY 
~ C~, 5Um A~ V<rim<. 
APNOCcentrai 10 ., .. , ............ 
B. PNOl local • 
" 
7.75 -4.78571-429 
C. DENR 10 .. D.' 2.26666667 
I>.L6U 
" 
III 9.25 I>.7!i 
E. Fcrmen 20 182 ,.I 4.83157895 
ANOVA 
.5ourccofV0:ni2#m 55 df M5 F Po ..... Fcril 
Be~6roup' 17.0433333 • -4.35833333 L2130405B9 0.31563966 2.53968579 
Within Group' 197~5 5. 3.591B1811 
Total 214.98333 59 
AnaYa: Single. Foetor 
SUMMARY 
~ C~, 5Um A~ V<rim« 
A. PNOC central 10 ., .. , 2.32222222 
B. PNOClocal 8 71 B.875 0.98214286 
C.DENR 10 90 , 2.2222ZZ22 
O.L6U I' 117 , I.' 
E.famer'll '0 191 9.55 1.31315789 
ANOVA 
St1Ur«o(VcriatiM 55 <If MS I' ........ Fcri' 
Betwqn 6rvupl" 4.9471311 • 1.23678279 0.76340409 0.5535400045 2.53658072 
WIthin 6nxJpI 90.728 .. U2008929 
Total 95.672131 
'" 
Anova: Sb\glc Factor 
SUMMARY 
~ C ..... ' 5Um A\oW"Gf! V~c 
A. PNOC central 10 •• '.8 9.28888889 
B.. PNOClocal 7 
" 
7 2.66666667 
C. DENR 10 72 7.' 3.73333333 
D. L6U 
" 
9' 7.30769231 9.397-4359 
E.Fonne:r. 
" '" 
9.63157895 0.69005848 
ANOVA 
SlJUI"Ceo(VQl'ialion S5 <If .. 5 I' Po ..... Fedf 
BetwUJ"l6J,)up' 8".185988 • ZI.046<4969 ".39842714 0.003765512 Z.5<lZ91876 
Wilhin Group" 258.39028 54 -4.7B5OO525 
Tolal 342.57627 
" 
Anow: Single facto,. 
SUMMARY 
~ c.u., Sun AHU"G2' V..-im« 
A. PNOC cen'raI 26 2.8888B889 17.3611111 
B.PNOClocai • 53 8.83333333 Z.56666667 
C.DENR 10 7. 7.' 13.1555556 
I>.L6U 13 107 B.230769Z3 8.92564103 
E.FormertI 17 ". 
8.58823529 10.0073529 
I.'· -'-'_. 
ANDVA 
Swru of VIriJ/IM SS <If M5 F Po ..... Fm" 
Betwun Groupl 228.83426 • 57.20856-41 5.371216<42 0.001119-489 2.55717936 
W1tklnGrwpl 532.54756 5a 10.6509512 
Totol 761.38182 54 
Anow: Single Fod.,I' 
SUMMARY 
~ C ..... , 5Um A~ V..-im« 
'-.'.<.,. .~. ~ -.~. --: 
A. PNOC central 5' 6.55555556 ".5277mB 
B.PNOllocol , '7 7.125 2.696<42897 
C.OENIt 10 •• ... , .. 
O.L6U 10 7. 7.' ............. 
E. Farmus 18 1.0 1.TTTT1778 9.7124183 
ANOVA 
5DutTe of VtJriQtion 55 <If M5 I' p. ...... Fa'" 
Bet.an Groups 17.791667 • 4.44791&67 0.64&:56&6 
t"~T1M1~. 
WcthinGroupl 343.00833 00 6.86016667 
Total '60.8 54 
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Appencix 6.3. ANOVA Te.c on Ruponsea of the 5 StakehOlder Group. to !he Wtlghl Ellc:ftellon Survey 
c Ius 
A. PNOCcentrai 
B. PNOC locAl 
C.DENA. 
b.L6U 
E. FQI"II\U'S 
2. Forut Cow.r 
• high 
A.. PNOCcentroi 
B.PNOC local 
C. DENA. 
D.L6U 
E. FGnIIU'S 
b mcdltm 
A. PNOCcentroi 
B. PNOC local 
C. DENA. 
D. LGU 
E.Fl2nlle~ 
c 10., 
A. PNOC cenlral 
B. PNOC loed 
C. DENR 
D.16U 
E. Farmers 
d opcnlderuiad 
A. moe central 
B. PNOC 10C4I 
C. DENA 
D.\..6U 
E. Forme ..... 
A63ANOVA/Appendix6.3/pI.ge ... 6 
10 9 
10 , 
, 
• 
I 10 
, 9 
• 10 10 7 
, 9 
10 10 
• 7 
, , 
9 7 
• 5 
'10 
8 , 
9 , 
10 , 
5 • 
5 10 
10 , 
10 • 
10 9 
10 4 
, 10 
10 9 
10 10 5 10 10 
7 • 0 5 
0 5 9 10 , 
10 , , , • 
10 o 10 10 10 
0 10 0 0 , 
• 0 I 
0 4 • 7 I 
10 2 • • 7 
10 0 • I 5 
• 
, 0 2 10 
7 7 • 7 0 
o 10 9 • I 
10 , • 
, , 
10 10 5 I 5 
9 , 0 5 • 
10 , 0 , 
, 
• 4 7 • 10 2 • 10 9 
10 10 5 10 5 
10 10 10 10 3 
10 10 10 10 
10 10 2 3 9 
10 10 10 10 10 
10 10 5 o 10 
7 • 
10 7 
4 9 • n 
10 10 10 10 I 10 
I 4 
I I • 
• 
, 
• 
I 10 10 10 10 I 
3 5 
5 
I I 8 
10 5 7 n 
5 5 10 10 5 10 
5 7 
• 10 10 
10 7 • n 7 5 10 10 10 10 
7 10 
10 10 10 10 
10 I • 10 9 10 
10 10 10 10 10 10 
I , I 0 
o 10 7 10 8 
2 10 10 9 , 10 7 
5 0 , • 10 • 
5 0 3 10 10 • 
~w: Single Foctor 
SUMMARY 
€!!!Y!! C-, Sum A~ V..-. 
A.PNOCc:entraI • n 8.5~5~'556 4.0Znm8 8. PNOCloc:aI 36 • 11.6 
c..DENR 63 5.888888B9 12.1111111 
D.t.6U 10 61 U 10.S«4444 
E. Farmerl 16 
"' 
7.375 16.1166667 
ANOVA 
S«ure IIf VGrictfiM SS df M5 F p.. ...... F<rlf 
8etweenGn:lupi 4B.738889 • IZ.IB47222 1.04687517 0.393788411 2.578737ZZ. Within 6raJplll 523.76111 •• 1I.639135B 
Total 572.5 •• 
,Anaya: Single factor 
SUMMARY 
€!!!Y!! C~f Sum A~ v_ 
A. PNOC cent..w • 3. • 18.25 B. PNOCloeal 5 24 4.8 17.7 
C.DENA 10 37 3.7 9.12222222 
l>.LSU 10 ., .. , 9.C16666667 
E.Farmr.rl i, 
"' 
6.Z7TTTT78 15.8594771 
ANOVA 
~lIfVari<Jti.., SS <If M5 F p.. ...... F<rlf 
Bet.,een Groupl 67.1l9658 • 16.7799145 1.21310953 0.31787&48 2.5695357 Within 6nlupi 650.11111 <7 13.8321513 
Total 717.23077 ., 
Mow: Single Foctar 
SUMMARY 
~ C~, Sum A~ V..-. 
A.PNOCcentroi • .. 5 ............. 11.0277778 8.PNOCJoc:al , .. • 7.14285714 
C. DeNR 10 45 4.' 13.6111111 
D.L6U 10 7. 7.' 6.48888889 
E.FCIrnI .... 20 148 7.' 8.25263158 
ANOVA 
SflUl'e~lIfVDriatiM 55 df M5 F Po ....... Fail 
Betwun Groups 75.58655 4 18.8966374 2.06467591 0.098823648 2..$4976129 
Within 6rou~ "75.92222 5. 9.15235043 
To1a1 551.50877 .. 
Anaw: Single Foc:tor 
SUMMARY 
"""'I!!. C""" :;... A~ V~e 
A. PNat: central • 57 6.33333333 
, 
B. PNOClocal • ... 7.33333333 13.8666667 
C.ll£NR 10 .. . .. 6.26666667 
D.L6U 10 '0 , 7.U1II1ll 
E.Fot'IfIcrI 
" 
14' 7.63157895 9.57694737 
ANOVA 
5aun:e of VcriJh'm SS df MS F p.."' .... Fcrif 
Between 6rouIW ZO.2l59B4 • 5.0539961 0.58111759 0.677725726 2.56112287 
Within Group&' 426.15-439 •• 8.69702828 
Total 446.37037 53 
Anow: S"'gle Factor 
SUMMARY 
"'""I!!. C .... f :;... A~ V.......,. 
A. PNOC eentral • 78 8.66666667 6.75 B.PNOCloeal • 5' 9.83333333 0.16666667 
C.ll£NR II 
" 
10.6 ..... 
"-lEU 13 117 6.16666667 
E.F'"I\us I. 148 7.78947368 IZ.3976608 
ANOYA 
~flfVrio1icln S5 d/ MS F Po...., F=f 
Betwe.t Grvupl 26.3536 • 6.58839988 o.n&98222 0.545757716 2..54627253 Wtthln Group' 449.99123 53 8.49040053 
TotAl 476.34483 57 
145 
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AppendiX 6.3. ANOVA Test on Ruponses of the 5 Stakeholdel Ofoupl to the Weight EllCHltJon SUN.., F.#~~6t:~:;; 
3. Elevatfon 
o !rcot th lDOOm I or on .. ,.\nova: SllIgfe factor 
APNOCcentr"CII • 9 
, 7 I 5 0 I , 
B.PNOClocal 0 0 10 9 10 0 0 9 SUMMAAY 
C. DENA 10 7 0 o 10 10 • 
, I I 10 
O.\.6U • 10 10 
, 
• 
, 7 , 0 
~ C..", ...... A~ V~ .. 
A. PNoe central 9 35 3.8888B8B9 9.361IIUl 
E.Fanners 10 10 10 10 10 I 7 10 10 10 10 10 o 10 10 0 9 I • B. PNOClocal • •• 7.75 10.!!Ii C.DENR It 
" 
6.18181818 17.963636-4 
I>. LGU 9 6\ 6.7TT7T778 8.94444444 
E.FQI"'III&rI 19 154 8.10526316 11.7660819 
ANOVA 
.5quru tlf Vcriafim SS df M5 F ...... Fml 
8et..ectlG~ 120.05829 • 30.01457Z4 2.50379065 0.053601565 2.55339216 Within Sroup" 611.37028 51 11.9876526 
Total 731.42857 55 
b. leu tnon lOOO1nosl 
APNOCcentra1 10 9 0 9 • 10 9 • • Anow: Single Factor B.PNOClocai 10 0 • 9 • 10 7 C.[)ENA. 0 5 10 • 7 10 0 10 SUMMARY 
D.LliU I \0 10 , 10 • • 7 7 10 ~ t:..", ...... A~ v ....... E.FarmU'l' 10 10 10 10 10 10 9 10 10 10 10 10 10 5 10 , 10 10 10 A. PNOC centro! 9 73 B.1I111111 6.86111111 
B.PNOClocai 7 5. 8 4.33333333 
c.OeNR 8 .. 8.25 3.07142857 
D.l6U 10 70 7 10 
e.FOI"fIlU"t 19 177 9.31578947 3.6725146Z 
,..,OVA 
SOU/"CeflfVdri4fiM 55 df M5 F ...... Fmf 
Between 6rvups 37.392'" 9.3481601 1.79130603 0.146026164 Z.5652440Z 
Within &roup' 250.49415 •• 5.21862817 
Total ZB7.BB679 5 • 
... S~pc 
o. len than 1& Anew: Single Fodor 
A PNOCcentrG LO • 8 9 5 9 10 7 9 
B. PNOC local 10 7 5 • 5 I SUMMARY C.DENA • 9 I 
• 10 
I 10 7 6rou~ t:~, ...... A~2! v......,. 
I>. LOU 7 0 10 10 • 5 0 I 5 • A. PNOC central 9 7. 8.33333333 2.5 E.Farmus 10 10 10 • 10 10 10 10 10 10 10 10 10 9 10 9 9 10 9 B.PNOCklcal • 
" 
9 .• 
C.DEr.R 61 7.625 9.41071<4Z9 
I>.LGU 10 S. 5.' lZ.6ZZ2222 
E.For'INr. 19 
'" 
9.68421053 0.33918129 
ANOVA 
$.Duree 01 VaritJtIM 55 df M5 F P-..we F<rll 
9ct-.CIIGI"D~ 157.18897 • 39.297Z419 7.Z8357304 0.000119357 2.5695357 
WllhlnSroups- 253.58026 47 5.39532475 
Total -410.76925 51 
i;. beNun 181. and 50,," Anova; Single factol' 
A PNOC central 9 9 • 0 
, 5 5 5 • B.PNOCIOCdl 10 0 • • 9 0 7 • SUMMARY 
C.[)fNR 0 , 10 7 0 9 I 10 I 10 .... ~ C~, 5 ... A~ V.......,. 
[).LliU 10 10 10 , 0 9 10 0 10 7 10 A. PNOC centrol 9 55 6.UIlIItI 5.111tllll 
E.Fanners 10 10 10 10 10 I 10 10 10 10 10 10 9 5 10 10 10 10 10 B. PNOC local 0 .. 7.75 1.9Z857143 
C.DC .... 10 •• •.. 1.t1.Z666667 
I>.LGU 
" 
.. B.54545455 5.87272727 
E.F~ .. 175 9.21052632 5.Z8654971 
ANOVA 
Souta tlf Vtrif1#"" SS df M5 F ...... Fen" 
getw...,6roup- 83.045242 • 20.7613105 3.20662708 0.01990643 Z.5-49761Z9 
WlthlnGrouPl 336.670406 5' 6."7-450108 
Totol 419.7193 5. 
c. grutU" 'han 50% Anow: Slngle FactoI' 
A PNOC centni 7 0 0 7 0 0 0 , 0 
8. PNOClocal • 0 10 10 10 9 SUMMARY C. DENA 10 0 0 0 7 I 10 I 10 ~ C~I ...... A~ V"*",,, 
O.l.6U 0 10 I • 10 10 I 10 • A.PNOCuntral 25 Z.TT7TT718 12.69444404 E. FCII"IIIeN 10 10 10 10 10 0 
• 10 
5 10 10 10 10 • 0 10 
, 
• I 10 9. PNOCloc:al 47 7.83333333 15.3666667 
L·.:·. ... 
C. DENA 47 5.22222222 21.1944444 
b.LGU 61 6.777TTT78 19.4444444 
E.Fann ..... '0 147 7.35 14.2394737 
ANOVA 
5t1U1"1:CtlfVriDlion SS df "'5 F ....... Fcrit 
get.an 6rwIW 159 .... Z17 • 39.8554Z"'5 Z.471"9-45B O.~6950462 2.5652440Z 
Withw.6rouFW n4.05 •• 16.1260-417 
iota! 933.4717 5' 
A63ANOVAIAppl.ndix6.Jlpage ... 7 
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AppendbI 6.3. -ANOVA T ... CH1 RllIoponlll of the 5 StaklholEht Groupe; to the VVeIght ElldtaUon Survey 
5. 'Aspect 
II. E'art·Wcst taclrq 
A. PNOC central 8 • • 
, 
8. PNOC 1oc:aJ 10 • 7 5 10 C.t>eNR • 7 10 10 
'.LGU 7 10 10 10 • E. FGl"fIIU'II 10 • 10 10 10 
b. Nor-tk, South, NE, NW. SE'. SW 
A PNOCcentrG1 • • 5 B.PNOCloca! 8 7 7 • 
C. DeNR • 7 10 0 
I).LGU 10 10 10 
E. FannEn 10 10 10 10 
6. LMd "a&llflcatlon 
o. publlclfCll"cst kind 
A. PNOC central • • • • 8.PNOCJocai 10 • 10 • C.DENA. 10 8 10 ID 
D.L6U • 5 10 10 E.FCU'1J\U':I 10 10 10 10 
b. allenablcJdlspollabie land 
A. PNOC centl'Clll • • • B.PNOClocoJ. • 8 5 8 
C. DENA 5 7 0 
'.lGU • 9 10 10 E. Fo.rmers 10 10 ID 10 
7. Distanec of sit. from nYV 
a 0-2Om 
A. PNOC central 10 • 10 • B.PNOCloca! 10 5 10 • 
C. DENA. 10 0 10 ID 
'.lGU 10 10 10 
e. Famus 10 10 10 10 
ASJANOVA/AppendbB.3/pIIge ... 8 
• 
• 
• ID 
0 
10 
10 
10 
10 
10 
• 
, 
3 
10 
5 
10 
10 • 7 3 
• 10 • 10 7 4 10 5 10 
• • 5 • 7 10 10 10 5 10 10 10 
5 5 3 
5 • 
• 5 5 5 8 
• • 8 • 10 S I 10 10 10 ID 10 
0 • 5 • 
• 10 • 
10 
• 10 
10 10 5 
10 10 7 10 8 • 
10 10 10 10 10 10 ID 
10 7 3 
• 
7 , 5 I 5 
3 5 10 I 
• 10 
7 
10 10 5 10 10 10 
0 5 I 5 
5 10 
7 I I I 10 
• 10 8 10 7 • 
9 10 10 10 10 ID 
10 
ID 3 10 10 10 I 10 
10 S I 10 • • 10 7 
10 
10 • 10 10 10 10 10 10 
10 
10 9 I 9 • 10 10 
10 9 10 10 • 10 10 • 
AnaYa: Single Factor 
SUMMAAY 
~ c .... , 
-
A~ Vrimeil!' 
A.PNOCuntrGI 51 6.375 10.2678571 
B. PNOC local 8 63 7.875 -4.41071429 
.C.DENA. 10 7. 7.' 5.65555556 
I).LGU II 85 7.72727273 6.81818182 
e. FGmIW'I I, \68 8.84210526 7.25146199 
ANOVA 
.5outYe of Vtriatl"" 55 df "'5 I' p.,.,.,. Fa-it 
Between &roupll 35.570437 • 8.B9260936 1.2B71083 0.287368492 2.55339216 
Within &roup' 352.36819 01 6.90898302 
Total 387.92857 5. 
Anova: Single Factor 
SUMMARY 
~ -, 
-
A...",.. v ....... 
APNOCC8'ltraJ 7 36 5.14285714 4.14285714 
lLPNm:lomi 7 51 7.28571429 1.23809524 
C. DENA • "" 
6.11111111 8.6lJ1UU 
I). lOU 10 7' 7.' 7.43333333 
E. Fonnen I' 158 8.31578947 9.00584795 
ANOVA 
SllUn:eofVcriGII., 55 Jf "'5 I' p."""" Fcrit 
Betwee:n&roupl 6B.493211 • 17.1233026 2.43744488 0.060026809 2.5695357 
W1thln 6raupa 330.17987 .7 7.oZ'10354 
Total 398.6730B 51 
AnaYa: Single. Factor 
SUMMARY 
~ c..", 
-
A~ v ......... 
A.. PN<X:cel11rol 53 5.8118881189 12.8611111 
9. PN9CloCQ/ •• 8.625 4.26785714 C. \lENA II 101 9.18181818 2.56363636 
D.I.6U 
" 
107 8.91666667 2.62878788 
E. Fannu. '0 1,8 ..• 0.' 
ANOVA 
Sourrc (If VaritJtiM 55 df "'5 I' p.""" FuI, 
BetwunGl"OlJpI' ID2."8308 • 25.620n02 7.37319525 7.90137E_05 2.53968579 Within Groupl 191.11692 55 3.47485308 
Total 293.6 5' 
Anow: Single FlIC'tor 
SUMMAAY 
~ C.."I 
-
A\CI"(II2!: v_ 
A. PNOCcentrai 54 6.75 '.5 
a. PNOClocoi •• 6.57142857 3.28571429 
C. DENA • 
" 
7.14285714 
D.LSU 13 .1 II 
E.FGmlCNI 17 160 8.82:352941 6.27941176 
ANOVA 
.5wru (If VcriJtiM 55 df lAS F ,.. .... Fml 
Betwcen~PI 13o.Z3965 • 32.5599136 4.49509303 0.OO3ft4101 2.56524402 Within 6roups 347.68487 •• 7.2434'''87 
Totoi 4n,92453 52 
Anovo: Single Factor 
SUMMARY 
~ c..." 
-
A~ V..-. 
A.PNOC centro! 51 5.66666667 1".5 
9. PNO<:loc:ai 7 56 8 6.33333333 
C. DENA • 60 5.5~5~M56 21.77TT778 D.LGU 10 83 8.' ".23333333 
E. FamlUlII I. 177 9.3157BM7 3.22807018 
ANOVA 
.5tJurceo(Voriation 55 df "'5 F p....., I'crll 
Bet .... 6rou,. 132.40565 33.101462 3.821551&4 0.cXJ8811B05 2.56112287 
Withln6rouplll 424.42749 •• 8.66178542 
Total 556.83333 53 
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AM\f(I; Stnslc: FactO(' 
S\lMMAAY 
!!imp! au., Sum A..",... Vril:l"JU 
APNOC_ • 69 7,66666667 • 10 I. 0 10 10 9' 10 10 aPNOClecal •• • 2.33333311· 
<-DEN!> 50 • .25 ... 
b,LSU 10 •• ... ,7UUm E.Fam ... I. !T1 9.83333333 0,)<4705882 
ANOVA 
5ti11.u"Ctt PI Vcriat_ !is <If MS F "...,. Fmf Be_"""" 8O.Z921OS 4 20.0730769 6.7196197'1 o.oooU1271 2,5695357 
WHhll"lGrwpl 1<0.4 47 2,98723<404 
Tot« 220.69231 51 
~ Singta factor 
SUMMARY 
!!imp! au., S- A..",... ......... 
A,., PNOeca'l"h"cd • •• 6.22222222 
--
10 o 10 5 I , Z 7 I s.PNO<: Io«Il 4. 7.16666667 2.%666667 
C.OENR 73 8.U1U1U 1.1I1111U 
Q.LGl1 10 •• U 12.n22222 E, FOI'PI'I .... 10 "6 7.ur1B~74 13.8070t15 
ANCNA 
Sfllf.Jl'mDf VrKttifJn !is df MS F ....... F~rlf Be_"""" I!U2043-5 4 4.905l0868 0,5421~065 0.705533634 2.56524402 Witlun_ 
434.:30409 .8 9,04Il00\95 
Totel 4-53.92453 52 
0. grea.tt:r tfton!:SOOM Anow: Siftgl. F~I'" 
A..PNOCeMtroi , • • 
s.PNOCIo«Il 5UMMNrI 
"'DENR !!imp! C_t Sum A..",... 
-\),\,G!) 7 10 A,., PNOC emtnd • 
4, 5, .......... trU12nnB 
E. Farm«t'lt 10 10 0 10 I 0 • 5 10 • B. PNQClKoi • 3 • 6 C.[)ENR • •• 7,55555556 8,5CTTTTlB !>.L6U 
" 
.. 7J5384615 13.974359 
e.FO'I"I'Mr.r ,. "a 6,551555556 16.3'19085 
ANOVA 
S~of~ !is <If MS F P-..... FaTf 
aet~eet'l Sroupt 2:6A00622 • 6.6001554 0.52:836648 0,.715375591 ~.55717936 
Withil\~ 624,58i2 50 12.4916239 
T .... 650,98t82 !$04 
8.V~hrcl!:OV'U' 
AM¥!): $. Factor 
I' 10 7 4 
I ., SUMMARY 
7 1 , III !!imp! C_t s.- A..",... v ........ 
• 10 10 • 10 A.PNOC~ 9 7. 8,U2UU2 
., ............ 
10 10 
" 
1: , I. 10 10 I. 10 10 10 9" 10 1 1 B.PNOCIoGtll 7 6' 6.71-428571 1.9047619 
c.1>ENR 11 74 6.7.27.27273 1l..81B1818 
[).l.GU 12 101 8.41666667 3$0151515 
e.F~ ZO I •• .,. 4.14736842 
ANOVA 
~fJf~ !is df MS F 
""""" 
FaTf 
Be __ 
5£.659761 • J2.914~ ZA309I!308 O,~851B319 2J481876 wm. ... _ 
286.68261 !$04 5.31264096 
Tl)toJ 338.542:37 58 
b.f_ ""- 5inge Foeto,. 
SUMM.MW 
~ a-, Sum A..",... V""""'" 
A,PNO<_ • 3. • ,. 10 • 5 9 1 4 B..PNOCloc=.l • 62 7,1'j 1.92857143 
C.b!NR: 11 74 6.72727213 16,2181818 
\),UiU 11 .. • 10 E,F~ 
" 
,.. B,'136842:11 6.5380117 
ANOVA 
SdtuwDft/(riaf;., SS <If MS F 
.. """" Ft:rir 
--
141.137<42 4 36..9343549 3.81310936 O..QQlM998J6 2.$46212.53 
Wlthin~ 513.3660S 53 9.68615149 
T .... 66U034!5 !l7 
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c. rangclpashre 
A. PNOC lOentl"Gl 7 • B.PNOClocoi 5 • 
C.OENR • 7 
D.lGU 2 I 
E.Fcrrnus 10 9 
A. PNOC central • • B.PNOC~caI • 5 
C.DENR • 0 D.LGU I 10 
E.FonIIU'II 10 10 
B ... Sodal ,"taio 
1. PowrtylIlICOIft& Level 
a 7670 100% 
It. PNOCcentrai ID • B.PNOCIOCGi • • C.O€~ ID • 
D.l6V I 
E. Fat'II\ers ID • 
b 49" 75% 
A. PNOC centro! • 8 Q., PNOC local • 
, 
C.DENA. 7 
D.L6U • 
E. FCIm\U'S 10 10 
c 2670 50'f0 
A. PNOC central • 
, 
B. PNOC local 10 7 
C.DEN!> 5 
D.1.6U 7 
E. Farmers 10 10 
A6JANOVAI...".,.ndix6.J1page •.. I 0 
• 
, , 10 
• 
, 5 
10 0 5 
10 ID 7 , 
5 I I 
2 8 10 0 
, 5 10 
0 2 3 
10 ID 6 6 
ID ID I I 
• ID 10 ID 
ID 10 
• D 3 
10 ID 8 • 10 ID 10 10 
8 • • • , 5 • 0 • • 
10 ID 7 7 
10 ID 10 
7 8 • 
, 
6 7 7 
• • 
10 10 • 7 
ID 10 I 
5 • 
, 
5 • 
• • 5 
, , 
, , ID 8 ID • 
• I 
, ID ID I ID 3 I • I 8 
5 I D 
D 0 
9 8 I • 10 
2 • I • 
, 
10 ID 10 ID ID ID 4 I • 
• 7 • ID ID 
7 10 10 ID 10 
• 7 I 10 10 
, 10 
ID 10 10 10 ID ID 10 • 
, ID ID 7 
5 5 7 
9 7 
• 10 10 ID • 
• • ID 9 • 
ID 10 10 10 10 ID 9 10 10 , ID 8 
5 3 6 
5 5 
• • 8 5 8 10 • I 
, , 
10 ID 10 ID ID ID , ID 4 10 7 
f[dE?i!D;:~iI 
1 
Anova: Single Factor 
SUMMARY 
"'""E'! ~ .... t Sum A~ V ....... 
A. PNOC central ., 7 6.' 
B.PNOClacd 37 5.28571429 3.571-42857 
C.DENA. ID 67 •. 7 8.-45555556 
D.LS-U 12 ,. 7.16666667 10.8717879 
E F"",,,,.. 17 .. 5.23529412 1 .... 6911765 
ANDVA 
.5ourr:8ofVGl"iali1ll'l' 55 d' Af5 I' 
---
Fo'" 
Between 6rwPl -41.127757 • lD.2819391 1.01951971 0.-406355117 2.55717936 
With'n &roupa- 504.2!S406 50 10.0850812 
Toto! 545.38182 54 
Mow: Single Foetor 
SUMMARY 
!!!!!I'! c .... , Suo A~ V-... 
A. PNOC central .. 4.55555556 IS.52nn8 
B. PNOClocd 7 32 4,57142857 13.952381 
C. OENA. 10 ., '.7 16.0111l1l 
O.16U II •• 5.81818182 IU636364 E. Fannen- 15 
"' 
7.73333333 14.-4952381 
ANOVA 
SDUITII! of V"*fiGtr 55 d' Af5 f' 
___ 
FIOri' 
Batween Groupl 92.624564 • 23.1561-411 1.61329472 0.186603482 2.5695357 
Within Groupr 674.6062 ., 14.3533235 
Tolal 767.23077 
" 
Ano-.a: Single Foctor 
SUMM.ARY 
"'""E'! ~ .... t Sum A..ero2! V.,.;,.,u .. 
A.PNOCcentral • 7' 8.66666667 3 8. PNOC&ocol • 56 9.33333333 1.06666667 C. DENA. ID 75 7.5 12.5 
D.16U 12 92 7.66666667 10.7878788 
E.Fcrmel':f I. 173 9.61111111 0.72222222 
ANOVA 
Soun:tJ (If V(ridfiM 55 df Af5 I' 
---
Fcril 
Bet .... een Grvup' 44.20404 11.0510101 2.0256434 0.105016227 2.55717936 
Within Group. 272.77778 50 5."5555556 
Total 316.98182 54 
AnaYa! Single FactOJ" 
SUMMARY 
!!!!!I'! C .... , 
-
A~ Vtrimc_ 
A. PNOCeentral •• 7.66666667 2.75 
B.PNOCIoCll1 54 7.71428571 1.9047619 
C.DENA • 72 
, ID 
D.LGU 10 .7 '.7 1.34-4#444 
E. Farmu. 17 I.' 9.70588235 0."7058824 
ANaVA 
$cvrr:.(JfVtrioliM 55 df Af5 I' ". ...... I'm' t·_'::, 
B.t:tween Group. 37.461248 • 9.36531189 3.30810409 0.018115855 2.5695357 
Within 6roupll 133.05798 47 2.83102092 
Total 170.51923 51 
~Sln9IeFacto,. 
SUMMARY 
~ c .... , 
-
A~ V""""" 
A. PNOC central ., 6.7TTTTT7B 3.1944-4444 
Q.PNOCloem 47 6.714Z8571 2.9047619 
C.DENA. 51 6.375 2.83928571 
D.LGU ID 71 7.1 9.-43333333 
e. Fm"TI\eH 16 140 8.75 
/\NOVA 
.5Durft.(lfV~iM 55 df Af5 I' ". ...... Fm-' 
Bclw&cn Gro. 45.2-40B73 • 11.3102183 2.013616 O.l086!5375 2.57873722 
Within Groupe 25Z.75913 .. 5.616869-49 
Total '98 •• 
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ApPMdlx 8.3. -ANOVA Till on Respon.el 01 the 5 SbikehOlder GrDu~ 10 11M Wllghi Elldlallon SUlVey 
d 025'" 
A.PNOCc.~tral 7 • 
I. PNOCloc.at 10 7 
<-DE"'" • D.L6U 10 
e.FQnrlU'tI 10 10 
2. Population Derutty 
a Ius thAn 2 .. 
A. PNOC central 6 • a PNOCIoad 10 • C. OENR 5 • 
D.L6U 
e. FarmU'll 10 • 
b 2!i-4 9 
A.PNOCcenlrol 7 • B. PNOCIoCGI 10 • C. DENA , 7 
D.LGU 7 
e. Farmers 10 10 
t 574 
A. PNOC ceralral • • B.PNOCloc.aI. 10 • 
C. DENA , • 
D.I.SU I 
E. Farmers 10 10 
d 75 10 
-
A PNOC central • • B. PNOC local 10 • C. DENA. 10 ,
D.I.SU 0 
E.Farrnet'lli 10 10 
6 6 
• 
10 
10 10 
10 10 
3 10 
7 
• 10 10 10 
10 • 
• • 7 
0 
10 I 
• 
, 6 
, 6 
0 
10 10 
10 10 
6 • 10 
0 
10 10 
10 10 
7 7 , I 3 
7 0 I 
3 • • 
, 
• 
, 
, 7 6 10 I 7 I 
0 10 10 10 10 10 
• 10 7 • I , 6 0 • 
3 • • • 10 
, 
• , 7 6 • 10 7 6 10 10 10 • 10 10 10 
, 10 10 7 • 
7 • 7 
I 7 , • 2 • 2 7 , • 10 • 6 10 • 10 10 10 10 
6 • • 
, 3 
• 
, 
• 
• • 7 • • • • 
• 7 10 • • 7 I • 10 10 10 10 
7 • • 3 • 
• 9 7 
• 6 • 6 • 10 2 3 10 • I • • 10 • 5 10 10 10 
10 6 0 , • I 6 
10 
10 • 0 10 I 7 10 
, 
10 6 10 • 10 6 
10 6 • 
, 
• 10 • 
10 I 10 I 6 
/.now: Single Fodor 
SUNJM,A.V 
........ 
c..n, Sum A ........ V..-. 
A.PNOC«ntrGi • 50 5.5555~5!16 5.02777778 8.PNOClocai 30 5 14.8 
C.DENR .0 5 9.14285714 
o.L6U 10 67 6.7 12.4~!55556 
E. fanM1'8 17 IZZ 7.17647059 14.9044118 
ANOVA 
Souree (Jf V,;"fim SS Jf MS F p. ..... F<rl, 
Ik:twAn Group' 42.58719 • 10.6467974 0.90603706 0 .. 46855644 2.57873722 
WHhln6rou~ 528.79281 ., 11.7509513 
Totol 571.38 •• 
Anaw: Single foeto,. 
SUMMARY 
........ 
c..n, Sum· A ........ V..-Iaooo 
A. PNOC central • 57 6.33333333 9.75 B. PNOC local 7 ... 6.28571-429 10.2380952 
C.DENA II •• 6.27212727 9.81818182 D.L6U 10 77 7.7 6.lI 
e.FGm\eH I. 153 8.052631511 9.83040936 
ANOVA 
StJAH'CeofVtriDfI." SS df MS F p. ..... Fmf 
8atwcan 6mupi 38.199385 • 9.54984621 l0217B586 0.404994321 2.55339216 
Within Sroups 476.65776 51 9.34623055 
Total 514.85714 55 
Anow: Sing!_ Factor 
SUMMARY 
........ 
C~, Sum A ........ V..-. 
A. PNOC c.cn1..w 61 6.TT77Tf78 7.19444444 
B.~loCGI 6 .. 7.5 ..1 
C. DeNA • ., -4.55555556 11.2777778 
o.L6U 10 75 7.5 6.2771T778 
E.Fm"nW"t .. 133 B.86666667 3.83809524 
ANaYA 
.5ourr:egfVorigficrf ss d( MS F p.~"" FujI 
BeI'W«l16rwpf 107.55011 • 26.8875283 4.325.42299 0.00489164 2.58366839 Within Groupl' 273.51111 ... 6.21616162 
Tofol 381.06122 .. 
Aooya: Single foetor 
SUMMARY 
6rwe C~, Sum A ........ V....." 
A.PNOCc.entnal 55 6.11111111 •. 61111111 
8. PNOC Ioc::at 50 7.1428571. 3.4761!XM8 
c'OENR 10 70 7 
o.L6U • 65 7.22222222 U.9444444 e.F~ 17 ,., 8.29411765 7,34!5!58824 
ANaYA 
~QfVariatJ'1M ss Jf MS F p. ..... F<rl, 
Bctw .... Sroupi 30.611309 • 7.65282716 lO49IS506 0.392I.n05 2.5695357 WIthin Groupa 342.831 .7 7.294276!\8 
Toto! 37.3.44231 
" 
Anaya: S1ngl. Foetor"' 
SUMMARY 
........ 
C~I Sum A ........ Va'Wnce' 
A. PNOC central • 60 6.66666667 6.25 B.PNOClocal 6 54 • I.' C.OENR • 57 6.33333333 12.75 - .... -. ·e· 
o.I.SU 10 6Z 6.' 11.2888889 
E.F~ 15 117 7.' 11.8857143 
;\NOVA 
.5«.In:lrofV_flan SS df Ms F p....., Fcril 
Qe.1WM1'16ru1pi .. 4 II 1.00833333 0.413481844 2.58366839 
WIthin Grouptl • 80 ... 10.9090909 
Total .,. •• 
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Appendbt 6.3. ANOVA Test on ReiponMi of lhI 5 Smkehoklel GroupIr.lo the \!\I81gb1 ElldtiJllon SurvllY 
Co 9"CotU' than 10 
A.PNO(:C£nt~ 10 • 7 
a.PNOClocoi 10 
• 10 C.t>ENA 10 
D.LGU 0 
E. FonnUl 10 10 
3. Nunber of Houschokli 
t..u than 100 G. 
A. PNOC central • • B.PNOCloeol • • C.DENA 7 4 
D.LGU 10 
E.Fol""u:rs 10 • 
b be.twun 100 !OO 
A. PNOCCG1troi • • 9.PNOClocw 10 • C. DENR 7 7 
D.LGU 10 
E.FannUll 10 • 
A PNOCcU1trol • 
, 
B.PNOClocal 10 10 
C. DENA. • D.LGU 
E.FarrneMI 10 
-4. Puce IMd orcIU' 
o Unlot, 
APNOCuntrnl 
B. PNOC loeaj 
C.OENA. 
D.LGU 
7 
• ,
3 
5 
• 
• 5 
3 
10 
E. FCIl"ITIeni 10 10 
A53ANOVAIAppendlx6.J.1pegll ... 12 
10 
7 
• 
10 
10 
, 
9 
10 
10 
7 
• 
10 
I 
0 
10 
I 
10 • 
10 
7 
10 , 
10 
10 • 
• • 
10 10 
10 , 
10 • 
6 • 
• 5 , 
10 , 
10 
0 10 
10 
0 I 
10 , 
10 
0 10 
5 
0 , 
, 
10 5 
5 , I 5 
10 • 
7 • 3 • 10 3 • 10 I • 10 
, 
10 3 6 10 10 10 
• 10 • I 5 • 
10 6 3 10 4 , 
• 10 • I 7 6 10 10 10 10 10 10 
6 7 • 
, 
, , 7 
7 • • • • , , 
• 10 
, 10 7 
10 10 10 • 10 10 10 
3 , 3 3 
10 • 
• • 7 • 10 , 5 10 I 
• 10 
5 
I 10 5 I 0 10 
0 5 3 ·0 
0 6 
7 I 5 I I 
3 , • I 6 0 I 10 7 10 10 10 
10 4 10 7 
10 , , 10 7 
10 
10 , 10 4 
10 5 5 
I 10 I 10 5 
.Mow: Single Facto,. 
SUMMARY 
.... ~ C .... r $om A\oW"G2! V<rim<o 
A. PNOC 'Ultra! 5. 6.22222222 10.4444#4 
10 I 4 B.PNOClocai 56 9.33333333 1.06666667 
C.OENR 5. 7.85714286 6.14285714 
o.LSU II 65 5.90909091 17.8909091 
E.ForTI'Crs 16 IZ. 7.B12a 10.0291667 
ANOVA 
~eDfV4riDtiM' 55 df 015 F p. .... Feril 
Bttwun6rwflll 62.907371 4 15.7268443 1.'52052817 0.212722255 2.58366839 
Within Sroupl 45!!W9Z6Z .. 10.3430142 
Totaf ... .. 
Anow: Single Foetor 
SUMMARY 
....... c .... r S- A ........ V......,. 
A. PNOC central • 70 7.TTTTTT78 7 ......... 8.PNOClocai 7 ., 7.42857143 1.95238095 
7 10 , C.bENR 10 7Z 7.2 7.95555556 
D.I.GU 10 72 7.2 11.0666667 
E.PGn1Iers 
" 
176 9.26315789 1.Z0467836 
ANOVA 
~"fV0:ri2/1«r 55 df 015 F p. .... Fen" 
Between Group' 45.n3ZZI 4 11.4433052 2.16602872 0.086361198 2.55717936 
Within 6rouptl 264.11)405 50 5.28308104 
Totw 30992727 54 
Anew: Single Foetor 
S1JMMAAY 
-~ c"",r 5vm A ........ v..-. A.PNOCuntl"Gl • '2 6.88888889 5.llltUU 
• 10 • B.PNOCLocQ 7 .0 8.57142857 0.9523B095 C.DENA 10 74 7.' 5.82i!222i!2 
D.LGU 12 10' 8.5 5.36363636 
E.FIJI'IIIUS 17 155 9.U764706 2.86029-412 
ANOVA 
5Durce of Varklt;M S5 df 015 F p....., Fa'" 
Between Groups 38.159392 4 9.53984806 2.304086158 0.0676SZ973 Z.5S717936 
Withl., Group' 203.76788 50 4.07535761 
Tot~ 241.92727 54 
ArIo'olQ: Single factor 
SUMMARY 
....... 
C .... r $om Atel'U2! V<ri»c< 
A.PNOCce:ntrai • 45 12.5 
10 I • B.PNOCloc.al 57 9.' 0.7 
c:.DENR 55 6.11111111 14.1111111 
o.LSU II 7. 6.81818182 11.3636364 
E. FtIn'JIUlI 
" 
•• b.4 16.1142857 
ANOVA 
Swrn"f ViCriJtiM 55 d( 015 F p. ..... Fmf 
II&twe.enG~ 76.694747 4 19.1736869 1.55287382 O.2032880Z3 2.57873722 
W1thlnGrwpl 555.62525 4. 12.3472278 
Totar 632.32 •• 
Anoyg.: Single Foetor 
SUMMARY 
-~ C"",r Sum A ....... V"""",,, A.PNOCeentrul 9 35 3.88888889 16.1111111 
B.PNOCloc.oi ,. 4.16666667 12.5666667 
10 I , C.DENR 2. 3.1I111111 8.36111111 
.... .... - . .. 
0. LSU • 43 4.TTTTTT18 16.1944444 E. FIr1ftIft 
" 
130 6.84210526 15.4736842 
ANDYA 
$wn:t:"r VG"'IG'iiM SS 
'" 
015 F p.",,- F<rlr 
Between Snlupl 112.28n9 4 28.0719467 1.97899-412 0.1131]3892 2.5695357 
W1thlfl&uJps 666.69298 47 14.1849571 
Total n8.98077 51 
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AppendiJ: 6.3. ~NOVA Test on Relpon ... 0' thiS Sblkeholder Grou~lo 1M Weight ElldlIlIon S~.Y 
b Sonuwhot sof. 
APNOCeentNi • • 
, , 
• B.PNOC IOeGl 10 7 , , • 
C.[)fNR , , , 3 
D.l6U • 10 
, 
e. FannUII 10 10 10 10 , 
c Sofe pelluM and od ...., . 
A.PNOCuntral \0 • B. PNOC local 10 10 
C. DENA: 10 • D.16U • 
e.FGnIIU'S 10 10 
5. 'Puptl'. Parttdpa110f1 
a no partldpGtloft 
A.PNOCccrrtroi • 7 
B.PNOClocal 0 7 
C. OENil 10 0 
D.LGU • E. FarllliU'S '0 • 
d t .1(\0 C/'G e 
A. PNOC t:errtral • • B.PNOClocoJ '0 • C. DEt.R , 6 
D.L6U • E. FtJr'tlleN 10 • 
. .. .. .. 
A.PNOCcm1ra1 10 • 9.PNOClocaI 10 • C.DENA. 210 
D.L6U • 
e.FCIr"II\er.I 10 10 
AS3ANOV..vAppendD.6.~oe ... IJ 
10 10 • 
10 10 
10 I • 
10 10 10 
10 10 10 
0 o 10 
10 10 
0 3 
10 10 • , 0 • 
• 5 • 
• 7 • 3 • \0 '0 • 
10 • 6 
10 10 • 
5 • \0 10 2 
10 10 7 
10 10 • 
6 • 6 
, 
• 5 • 
6 • I 7 I 5 
6 • • I 7 4 I 10 • 10 10 10 
10 10 • 10 10 • 
• • 10 10 10 
• 10 • 10 • 10 7 10 10 10 10 10 10 10 
I I 3 7 
• 6 
7 I • I I 
7 7 • I 3 10 0 I 2 I '0 10 10 
, 
• 6 • 7 • • 
• I 7 
, 7 
7 • • I 5 
, 
I , • 10 10 10 
10 10 • 10 
10 10 
, 
• 10 \0 10 10 
7 10 10 \0 • • 10 10 10 5 10 10 10 
I 10 , 10 • I • 
10 
10 10 10 • 8 10 10 
, I 0 '0 10 , • 
\0 I I 10 • • I • 
\0 
10 10 10 , • 10 10 
I: .. :. 
r:;:~:/::::::}~::;:: 
Mow: Single Factor 
SUMMARY 
6rwe c..n, Sum AloW'DfII! V...-. 
A. PNOC cent1'Cll • 60 6.66666667 6.25 B.PNOClocai • 56 7 3.·U857143 
C.DENA. '0 40 4 6.444444-44 
o.L6U • '6 6.ZZi!ZZZZ2 10.4444444 E.F"",,,", 
" 
l3' 7.722Z2222 IZ.094nI2 
"NOVA 
~ofVcriJtj(llf 55 df "S F ....... Fc";l 
Between EinMJpA: 92.333333 4 23.0831333 2.68559557 0.04204445 2.56112287 
Within Groupe 421.16667 4' 8.5952381 
Total 513.5 53 
AnaYa: Single Foc:tor 
SUMMAA.Y 
-e C ..... , Sum A..,.,.. V..-.. 
A. PNOCeentrai •• 9.4444444-4 O.7TTTTT7B 8.PNOClocal 59 9.83333333 0.16666667 
'-DENA. 10 •• •.. 0.71111111 D.LGU 
" '" 
9.25 1.11'63636 
E. FannUli .. 107 9.84210526 0.25146199 
ANDVA 
.5ocJrcdofVat"H:rtidrl SS df .. S F ....... F<rl, 
8etw.., 6roupA: 3.4824144 4 0.87060359 1.<46867465 0.225413826 2.55339216 
WlthinGraupA: 30.231071 
" 
0.59218179 
Tofal 33.714286 55 
Anova: Sk\gI& Factor 
SUMMARY 
I 6rwe C~, Sum A..,.,.. V""'-" A. PNOC cenlral 37 4.11111111 15.1111111 
B. PNOClocai 
" 
6.3333]333 13.86.66667 L" 
t:.DENA. 27
" D.LGU II 75 6.01818182 1!.96363b4 
E.FOI"IMlr'II 10 .. 4.9~ 19.4673203 
ANOVA 
$Duree of Vtritltkln SS df MS F P-~"," Fmt 
Between GnNpII 90.178102 4 22.5445254 1.42987961 0.23850249 2.56524402 
Witkin Graopt 756.80303 
" 
15.7667298 
Toto! 846.98113 52 
Anova: Single Foc;llIr 
SUMMARY 
6roue C~, Sum A~ V..-.. 
A. PNOC central • •• 7.55555556 
3Jjzn1T18 
6. PNOClocci 6. 8.25 1.07142857 
C.DENR. 47 5.222222Z2 8.69444444 
o.LGU I. 71 7.1 7.65555556 
E.F(Fft\oU'j' 19 132 6.94736842 13.6081871 
ANDVA 
Sourrc of VonaliM 55 df .. S F ....... Fait 
S.twccn61"'O\JFW 43.856.672 10.964168 1.32058586 0.275191627 2.55717936 
Witkin 6roupI 415.12515 50 8.30250292 
TotAl 458.98182 54 
Anow: SlngJeFoctor 
SUMMARV 
""e C~, Sum A~ V..-. A. PNOC centnJI .. ............. O.nn7nO 
6.PNOClot:al • 53 8.83333333 3.76666667 
C.DENA. II B7 1.90909091 10.8909091 
D.LGU II •• • 1.6 . ~ E. Formers 19 17' 9.21052632 4.39766082 
ANOVA 
SOCV'CS of V,.-Rrtiot 55 df "S F ....... Fcrit 
BeIlRU1 Groups 15 .... 3103 • 3.85775756 0.05869175 0.495073058 2.55339216 
Within.sraup. 229.12254 51 "'.49259885 
Tatal Z44.55357 55 
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Appendx 6.3. ANOVA Tnt on R.lponMI of the 5 Stakeholder Groupli 10 the v.r.lghI. Elldialion SlINey 
C. Economic Cnterla 
1. PCI' Capita lneorn. 
a. Ius than P2000 
A.PNOC cUl11"GI 10 • 9.PNOCloco:! 10 • C. DENR 10 , 
D.L6U 10 
E.FDnI\us 1010 
b P2000 P~ 
A.PNOCt;Ul'trai 10 • 8. PNOC local 10 • C.DENR 10 • D,LGU 10 
E,Fanners 10 10 
c P4OOO.P6OOO 
A. PNOC central • • B.PNOCloc.al 10 • C.CEt-R 5 6 
D,LGU 10 
E. FDnlleMi 10 10 
d ~of 'tho P6000 .,. 
" A. PNOC central • B 
B. PNOC loco:! 10 • 
<-DENA 5 B 
O.I.SU 10 
E. FOI'TIIer.!II 10 10 
2. MaJ«' Prodocu: 
o agriaJltt.rol c:ropI 
A PNOCcmtl"'Cll • • B.PNOCloGGI 10 • C. DENA • • O.L6V 10 
E. F,""U'S 10 10 
10 10 
10 
10 
10 10 
10 10 
• • 10 8 
10 
10 10 
10 10 
• 7 
• 
• 
10 
101 
7 , 
6 
10 0 
10 
10 10 
• 10 
B 7 
10 
10 10 
10 10 
10 10 5 • 10 
10 5 10 10 
I 
• 10 • 10 10 10 10 10 10 • 10 • 5 I 10 10 10 10 10 
• • 5 7 • 
• • 7 ,
• • 10 • 10 10 
• • • I 8 7 5 I 10 10 5 10 10 10 
8 7 5 6 • 
• 7 • 5 • 7 2 • • 10 B B • I 7 • 
10 10 10 10 10 10 
7 • 5 5 6 
• 5 I 
• 7 • • • • 7 7 5 7 I • • 
10 10 10 10 10 10 10 
10 10 8 • 7 
10 7 10 • 
• 8 7 I I I 10 10 10 • 10 10 7 10 7 
10 10 10 7 B 10 10 10 
10 10 I 10 • 10 10 • 
10 
10 • 10 5 • 10 • 
10 • 10 • 7 10 10 
10 • 10 • 6 I 10 
10 
10 • 10 10 10 10 10 10 
i·_···· ........ -:-. 
~iEKZ~~i~i 
Anow: Single FDl;tor 
SUMMARY 
~ C"'" Suo A~ V....-. 
A. PNOC cenlral • 8' 9.11111111 2.86111111 B.Pf',lOCloca! 7 .. 9.14285714 3.47619048 
C.[)ENR • 70 7.7TT17Tl8 13.194«44 D.LGU 10 •• •.. 3.56666667 E.FOI"fIIU'I" I. 164 8.63157895 8.69005848 
ANOI/A 
~o(VcriatfM 55 df M5 F ....... Feril 
a.twecnGrou~ 14.04n3 • 3.51193261 0.50939362 0.72903715 2.56112287 WHhlnGroupl! 337.82264- •• 6.89433959 
Total 351.87037 5. 
Anow: Slngl_ FCll:tor 
SUMMARY 
&.up C-, Sum A~ V....-. 
A. PNOC central • 76 8.33333333 2.25 Q.PNOClocal 7 6Z 8.85714286 1.14285714 
<-DENA 10 76 7.6 10.7111111 
D.LGU 10 
" 
... 7.56666667 
E. Farmers I. 16. 8.57894737 6.70175439 
ANOVA 
..5Dut'aIo(VGriotiott 55 df M5 F .. ...,. Feril 
Betweenlmlupi 8.4476418 • 2.1ll91046 0.34064311 0.849236661 2.55717936 
With\n&roupi' 309.98872 60 6.199n444 
Total 318.43636 54 
.Anow: Single Factor 
SUMMAP:( 
~ C"'" S- A...".. v ........ ... 
A. PNOC central .. 7.33333333 1.5 
a.PNOC~caI .. • . .. 
c'[)ENA. 10 60 6 7.33333333 
b.L6U 8 5' 7.25 8.21428511 
E.PCII'mU'lI 17 15. 9.3529.01118 3.24264706 
ANOVA 
~f1fVoriofi()fl 55 df ,u5 F P.~1ue Fe";t 
Between Gr-Ipi 77.997647 • 19.4994118 4.15112008 0.006026799 2.57873122 Within SrouPl' 211.38235 45 .04.69738562 
TotlS! 289.38 •• 
Anow: Single Foetor 
SUMMARY 
&.up C-, Suo A...".. Va-Xme 
A. PNOC CGltra1 • 51 5.66666667 '.5 B.PNOCloca! 6 
" 
6.33333333 9.86666667 
<-DENA II 67 6.09090909 8.89090909 
D.l.GU • 50 6.25 9.07142857 
E.F~ 18 165 9.16666667 5.08823529 
ANOVA 
Source of VrirJ,iM 55 df M5 F .. ...,. Fcrll 
a.twunGmlpl 115.81527 • 28.953817 4.19695049 0.00548755 2.5695357 Within 6rouPl' 314.24242 47 6.89877498 
Toto! 440.05769 51 
Ano't'O: Single Factor 
SUMMARY 
~ C""" S- A ....... V..-. 
A.PNOCceIltl'Cli 78 8.66666667 ).25 
9. PNOClocol. 6' 8.625 1.69642857 
l. DENR 10 6S 6.S 15.1666667 
• - • ~ - - - • - - < -
D.LGU 12 liZ 9.33333333 1.51515152 
E. FCIr'I'I'U'lI 20 194 9.7 0.64210526 
ANOVA 
~f1(VtridHIII'I 55 d' M5 F .. ""'- Fenl 
Betwe.l6roupe 72.893927 • 18.2234816 5.255603n 0.001194653 2.54291876 
W1thin~ 187.24167 54 3.46743821 
Total 260.13559 58 
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Appencb. 6.3:- ANOVA T .... on Responeea 0' lhe 5 Stakaho~r Groupe 10 1M Welghl EilateUon S"'-'IIY 
b forut crops 
A. PNOCeenlrd to • 10 5 Ia;.PNOClocol 10 • 10 • 
C.OI:NA 10 • 5 D. LGU 5 10 I 
e. FomIU"e" 10 10 10 10 
e fNt ..... 
A.PNOCeentral • • • 10 Ia;. PNOC local 10 • 9 • C. DENA. 10 • 9 D.L6U 9 10 10 
e-.FGnller.II 10 10 10 10 
d Ilvutocks 
A. PNOC central • • 2 5 B. PNOC local 10 9 • • 
C. DENA. • • • D.L5U • 10 10 
E.FOI"nIe~ 10 10 10 10 
3, "'cuss to boels InfrostNmrc 
° powu/e.lcc:tr'lclty 
A. PNOC central • • • 10 B.PNOCIoeal • • 5 7 C. DENA 5 9 5 
t>. L6U 10 10 10 
E. FDnIIU'S 10 10 10 10 
A. PNOC cent~ • • 7 7 B. PNOC loeol 10 • to 7 
C. OENA: • 9 10 10 D.L6U 10 10 10 
E. FortIIU'S 10 10 10 10 
A63ANOVAlAppenclix6.J.#pIIg .... 15 
10 10 
• 
I I 
10 7 
5 10 
10 10 
9 
2 I 
10 7 
• 10 
10 • 
• 
5 • 
to 7 
• I 
7 10 
• 
5 • 
I 10 
• 10 
10 10 
to • 
9 9 
I 10 
5 10 
• 7 7 
10 • 
• I to I 10 10 • I • • 10 10 10 10 10 10 
10 • • 10 • 9 10 7 10 10 
9 10 10 9 • 
10 9 10 10 10 10 
2 5 3 
5 2 
• 9 • 10 10 
• 10 10 • 7 
10 7 • 10 10 10 10 
, 
• • 
5 • 
• 9 
, 
• 10 
• to I • 10 
, 
10 10 I 10 10 to 10 
10 • 10 
10 , 
7 10 10 9 10 
, 10 I • 10 
, 10 
10 10 • 10 10 10 10 
• 10 • • 10 7 
9 10 10 9 7 • 9 
• 10 10 2 • I 
, 
• 10 10 10 • 10 10 
9 10 10 7 • 10 10 
f4t;;'t;;;~ 
I 
Anow: Single Foetor 
SUI.!.MAR.Y , 
~ C .... , ..... A",",,!! V ....... 
A. PNOCeUltroJ 76 ~ .......... 3.2T177778 
Q.PNOCIocol 63 • I C. t>ENR 10 57 5.7 18.4555556 
I>.LSU 10 '0 • 8.66666667 E.Fannet'I I. "9 9.38888889 1.78104~ 
ANOVA 
~ofVaI4JiM 55 df M5 F "'...,. Fm' 
Between Groupl 93.27037 • 23.3175926 3.12655589 0.010023533 2.56112287 Wlthin6rou~ 306,6 •• 6.25714286 
Toto! 399.87037 53 
N1Dwc Single Factor 
SUIM\AAV 
...... I!! C .... , ..... A'!!!';2! V ....... 
A. PNOC central 9 75 8.33333333 '.5 
9.PNOC500ld 7 61 8.14285714 5.14285714 
C.DENR I. 74 1.' 11.6 
O.L6U 10 92 9.' 1.06666667 
E. Form ..... 19 178 9.36842105 1.24561404 
!.NOVA i: St:lUl"CCo(Vcriati"" 55 df M5 F "'...,. Fm, 
Be. ... en6nl. 31,158168 • 7.7895-4204 1.9159B071 0.122291816 2,55717936 
WithlnBrwpl 203.2782 50 4.06556391 
Total 234.43636 54 
AmYl& Single Factor 
SUMMARY 
~ C .... , Sum A'!!!';2! V......,. 
~ PNOC central ~I 5.66666667 8.75 
8. PNOClocai •• 6.57142857 7.28571429 C.[)ENA. 10 74 7.' 4.26666667 
D.L6U 10 •• ... 2.48888889 
E.ForTI\U'tI 20 16. • 9.68421053 
!.NOVA 
SlNf'Ct!!ItlfVoriatlfNJ 55 df M5 F "'...., Fcrit 
Bet.un 6rvupill 53.325 • 13.33125 1.89&42025 0.125314451 2.55339216 
Within 6I"uup!! 358.51429 51 7.02969188 
Total 411.83929 55 
AMvo=SingieFaclor 
SUMMARY 
..... I!! C .... , Sum Atm"CI'2! v......,. 
A. PNOC CO\tral 71 7.BBBBB8B9 3.86111111 
B.PNOClocai 1 ., • 2.66666667 C·[)ENA 10 74 7.' 3.82Z22222 
D.L.6U II 80 7.272727Z7 13.6181818 
E. FannlU" 20 I •• 9.' 4.04ZI0526 
!.NOVA 
$tJurr:dofVc:nQflGn 55 df M5 F "' ..... F<rl, 
Bet.un Groups 76.111749 • 19.1779373 3,38889571 O.OI54455Z 2.54976129 
W11hin Group' 294.27011 52 5.65905lO6 
Tetal 370.98246 5. 
Mow! Slngl& Foetor 
SUMMARY 
~ C~, Sum A'!!!';2! V..-. 
A. PNOCcentraI '0 8.88888889 J.6111111l 
o,moClocal 71 &875 1.55357143 
C. DENA II 90 9 I .• :-;< :.:.>~<.;.:.:: 
D.l6U IZ 97 8.08333333 IL5378788 
E.FamICI'I 20 I.' 9.!S 3.18684211 
!.NOVA 
.sourr.of VonDtiM 55 df M5 F "' ..... Fa"" 
--
9.1027778 4 2.27569444 0.54601444 0.702641914 2.53968579 
Within Groups 229.23056 55 4.16782828 
Total Z38.33333 .. 
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Appmdbc 6.3.-ANOVA Test on Reepon ... of 1M 5 SlIkeholdef Groups 10 the Weight Eticftl,tIon Suvey 
C watel' suPPly 
A.PNOC cctltrol 9 9 
B. PNOC local 10 8 
C.OENA 10 9 
D.LGU 10 
E. Fanne,.. 10 10 
4. A¥eJ'O!l& fann .Ilu 
a lustho.n 2!5 
It. PNOCcentl"<ll 9 • 
IL PNOC local 10 9 
C. DENR 9 9 
D.l.GV 2 
E.F_ers 10 10 
b "2!5 4 9 
A. PNOC cUjtrol 9 • B.PNOC ICKai 10 9 
<-DENA 9 • 
D.L6U 2 
e. Font\ers 10 10 
C 57 ... 
A.PNOCcel1tral 9 • 
8. moc local 10 9 
C. DENA: 9 7 
D.L6U I 
e. FQI"TIIU"S 10 10 
d 75 10 .. 
It. PNOCc.cntral • 9 
8.PNOC 100:11. 10 • 
C. DENA: • 5 O.L6U I 
e. Farmenl 10 10 
A63ANOVA/Appenob:6.3/peg •.•. 16 
• 10 10 10 
10 • • 
10 10 • 5 
10 10 I • 
10 10 5 10 
• 10 10 
10 • 10 7 10 1 2 
10 10 10 10 
10 10 5 10 
7 9 
9 9 
10 9 • • 
10 10 , • 
10 10 10 
• • 7 • 
5 
10 • • 
10 10 I 
7 7 
5 • 
0 
10 7 • 
10 10 I 
10 • 7 
10 7 
• 10 9 9 10 
10 10 10 • 10 9 
10 10 9 10 10 10 10 10 
10 • • 
10 • 
• 5 5 5 10 
• 7 10 9 • 10 
10 10 • 10 10 10 10 9 
• 7 5 10 7 
, 5 • 5 10 
• • 10 • 5 
10 10 10 10 10 10 9 
7 5 4 
• 7 
2 10 3 10 , 
10 9 I 7 10 • 
10 10 10 10 10 10 9 
4 4 3 
7 • 
I 10 2 \0 • 10 9 I • 7 10 10 10 10 10 10 9 
5 10 10 5 10 10 
10 101 9 10 I 9 
10 10 9 10 10 
I 3 • 10 • 
0 7 10 • 
' ...... 
"'.~ .;.;_:.:~~-...:o;.~.: .-;: . .:.. 
'."--.'.' .... ~ .. ' --....... 
R::'::::~~:o~i;:;;:';: 
I 
Arlo. Single foc1o,. 
SUMMARY 
~ <"-, ...... A= Vtrialce 
A. PNOC centl'Cl! 8\ 9 1.25 
B. PNOC local 59 8.42857143 2.61904762 
C.DENA: \I .. 8.54545455 4.047272727 
D.16U \I 9' 8.5-45-45-455 7.B7272727 
E.fCll"lfte.N' 20 184 9.2 ].32631579 
movA 
S(lfH'alofVDri<lti«t 55 <If .,5 F p....., Fcrit 
Batwacn GroUpl' 5.9070309 • 1.47675n3 0.3685-48204 0.8299609625 2.5-4627253 Withln6rclupt 212.36883 ., 4.Q0695908 
Total 2IB.27!iB6 57 
Ano* Single Facto,. 
SUMMARY 
~ <""'" ...... A ....... V ........ 
A. PNOC central • .. 8.25 3.64'Z85714 B.PNOClocd • 72 9 1.42857143 
C.DENA: 10 64 ..• 10.7111111 
D.16U \I 90 8.18181818 7,76363636 
E.F_en 20 181 9.05 4.99736842 
movA 
Swt<u of VwWlti"" 55 Of .,5 F p....., Fait 
8ettre&n6roups SI.443461 • 12B608652 2.19637091 O.082l6761 2.54976129 
Within Groupa' 304.48636 52 5.85550699 
Total 355.92982 .. 
AnoYD: Single Facto,. 
5UMMARY 
~ C"'" ...... A= Va-imcc 
A. PNOCcentro! 53 7.57142857 1.9523.8095 I B. PNOC locc.1 54 9 1.2 
C.DENA \I 71 6.45454545 7.47272727 
I).LBU 10 78 7.8 ... 
E. Fa-mU'lJ 17 16. 9.8823529-4 O.110ii!9-412 
movA 
StIuru of VtrlitliM 55 Of ... 5 F p....., Fait 
Sstwun GnlUPII 89.174128 • 22.293532 6.75533697 0.OOOZ30311 2.57-4033-43 
Within GrGuJW 151.80626 •• 3.30013618 
Total 240.98039 50 
Ano'o'G: Single Foeto,. 
SUMMARY 
~ a..., ..... A ....... V""""'" 
A.PNOCcMh'aI 7 49 7 3.33333333 
B. PNOC local 49 8.16666667 1.!6666667 
C.DENR. 55 6.875 10.125 
D.16U 10 70 7 11.7777778 
E.FannerlI 17 140 8.23529412 10.4411765 
»JOYA 
S«xu ~f Variation 55 df .,5 F Po...., Fcril 
Between Groupl" 19.045343 • 4.76133578 0.5521995 0.69&43395 2.58883404 
Within &roup. 370.76716 43 8.62249202 
Total 389.8125 41 
Anava: SingilFocto,. 
SUMMARY 
........ <""'" Suo A= V-.u 
A.PNOCuntra! 7 42 • 5.33333333 
8.PNOClocai • 44 7.33333333 3.066666b7 
C.DENA 42 5.25 15..6428571 
D.LGU .5 UIIUlli 12.1111111 .' .. ~'. 
E.FarmerII 16 13' B.4375 IO.39!5B33! 
»JOYA 
.5DurceofVClriafic:n 55 <If .,5 F Po ..... F=' 
a.tw..n Group' 71.992452 • 17.9981129 1..80I306Z8 0.147098206 2.~996824 
Withln~ 409.65972 41 9.99170Q5.4 
T.ted 481.65217 .5 
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AJIIMrKiX 6.3. ANOVA Te. on RliponMs ar Iho 5 SmkehDider Gloupa tl) the Weight EildUitkln SlIIYey 
c more than 10 Anova: Single foetor 
A. PNOC eentrai 7 • • 0 0 3 Z z 8. PNOC local 10 8 , , 5 • SUMMARY C. DENA 4 0 0 1 • 1 10 7 ~ C .... t Sun A~ 
v_ 
D.L6U 0 10 , 4 10 • 1 5 • A.PNOCc..,trul 8 Z7 3.375 9.125 E.FCU'1TI~ 10 • 10 10 1 10 • 10 10 10 10 • 0 
, 
• 10 7 II.PNOClctcal , 37 6.16666667 7.36666667 
C.DENA. • 3' • 17.1428571 
o.LSU 9 51 5.66666667 13.25 
E.fDl"Q\Cn 17 135 7.94117647 10.3088235 
ANOVA 
StRnu of VQI'ia#M SS df M5 F -,..""" Fait 
a.1I1fUnGrou,. UU.60049 4 37.9001225 3.31477G46 0.018767698 2.58883404 
Within Group' 491.64951 43 11.4337095 
Total 643.25 47 
[-----
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Appendix 6.4 
Summary of ANDVA Tests (F-Test and P-Test) 
Criteria SS df MS F P-value Fcrit F ResuU· P Result· 
Part 1 (1st Lc.vel) Ecological 25.9208 4 6.48019 4.5549 0.00305 2.54292 Significant Significant 
Social 12.8069 4 3.20172 3.20535 0.01963 2.54292 Slgnlflcont Significant 
Economic 3.85808 4 0.96452 2.25977 0.07435 2.53969 Not Signlfleant Not Signlfic:ont 
Part Z (2nd Lc.vcl) Soil ErOSion 
Potential 14.56 4 3.64 2.13494 0.08871 2.53969 Not Slgnlfic:Qnt Not Significant 
A. Ecological Forest Co~r 28.2103 4 7.05257 3.08504 0.02294 2.53658 Significant Significant 
Ele.vation ~5.9689 4 8.99223 1.83228 0.13603 2.54292 Not Significant Not Significant 
Slope 39.6061 4 9.90152 1.80698 0.14061 2.53969 Not Significant Not Significant 
Aspect 54.0479 4 13.512 1.99309 0.10862 2.54292 Not Significant Not SlgnlfilXlnt 
~and 
Closslfication 76.3137 4 19.0784 6.55576 0.00021 2.53358 Significant Significant 
Buffor 59.3747 4 14.8437 3.30933 0.0167 2.53658 Slgnifltant Significant 
Vegetative Covu 7.30419 4 1.82605 0.31418 0.86732 2.53658 Not Significant Not Significant 
B. Social Pow.rty/Income. 
~evel 5.71195 4 1.42799 0.n383 0.58598 2.53658 Not Significant Not Significant 
Population 
Density 15.8671 4 3.96678 0.86917 0.48822 2.53658 Not Significant Not Significant 
Number/Size of 
I 
~ . - ' 
Household 33.398 4 8.34949 1.52239 0.20869 2.54292 Not Significant Not Significant 
Social 
Acceptability 36.0309 4 9.00772 3.11943 0.02185 2.53658 Significant Signlfieant 
People's 
Participation 19.8018 4 4.95046 1.70539 0.16168 ·2.53658 Not Significant Not Significant 
Peace. and Order 
Situation 38.2125 4 9.55313 3.26765 0.01758 2.53358 Significant Significant 
C. Economic Re.venue.IIncome 
Generating 
Capacity 21.0863 4 5.27158 2.3656 0.064 2.53969 Not Significant Not Significant 
Ability to grow 
Mojo,. Crops 39.7667 4 9.94167 4.60198 0.00281 2.53969 Significant Significant 
Access to 
wate.rways 17.4333 4 4.35833 1.21341 0.31564 2.53969 Not Significant Not Signifieant 
Acces to power, 
road and Market 4.94713 4 1.23678 0.7634 0.55354 2.53658 Not Signifh;ont Not Signifieant 
Form Size 84.186 4 21.0465 4.39843 0.00377 2.54292 Significant Significant 
Part 3 (3rd Lc.vel) 0. serious 
228.834 4 57.2086 5.37122 0.00112 2.55718 Significant Slgr.ificant 
A. Ecological b. moderate 
Crite.rla 17.7917 4 4.44792 0.64837 0.63067 2.55718 Not Significant Not Significant 
Soi I e.rosion c.less 
potential of the 
site 48.7389 4 12.1847 1.04668 0.39379 2.57874 Not Slgnlfleant Not Signlfleant 
Forest cover a. high 67.1197 4 16.7799 1.21311 0.31788 2.56954 Not Significant Not Significant 
b.medium 75.5865 4 18.8966 2.06468 0.09882 2.54976 Not Significant Not SlgnlflO1nt 
"low 20.216 4 5.054 0.58112 0.67773 2.56112 Not Significant Not Significant 
d. open! denuded 26.3536 4 6.5884 0.77598 0.54576 2.54627 Not Significant Not Significant 
Elevation of the a. greater thon 
site 1000"'05/ 120.058 4 30.0146 2.50379 0.0536 2.55339 Not Significont Not Significant 
b.lessthan 
1000"'05/ 37.3926 4 9.34816 1.79131 0.14603 2.56524 Not Signlflcont Not Significant 
Slope or steepness 0. less than 18% 
of the. site. 157.189 4 39.2972 7.28357 0.00012 2.56954 Significant Significant 
b. between 18% 
and 50% 83.0452 4 20.7613 3.20663 0.01991 2.54976 Significant Slgnlfieant 
c. greater than 
5O~. 159.422 4 39.8554 2.47149 0.05695 2.56524 Not Significant Not 51gnlfi01nt 
Aspect a. East-West 
facing 35.5704 4 8.89261 1.28711 0.28737 2.55339 Not Significant Not Significant 
b. North. South. 
NE. NW. SE. SW 68.4932 4 17.1233 2.43744 0.06003 2.56954 Not Significant Not Significant 
Land ClasSification a. public/forest 
land 102.483 4 25.6208 7.3732 7.9E-05 2.53969 Significant Significant 
b. 
aUenable/disposa 
bl. land 130.24 4 32.5599 4.49509 0.00364 2.56524 Signlfleant Signiflc.ant 
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Criteria SS df MS F P-value 
Di stance of site a.O-2Om 
from river/stream 132.406 4 33.1015 3.82155 0.00881 
b.2l-1oom 80.2923 4 20.0731 6.71962 0.00023 
c. loom-500m 19.6204 4 4.90511 0.54212 0.70553 
d. greater than 
500m 26.4006 4 6.60016 0.52837 0.71538 
Existing o. agriculture. 
landuse/vegetatlve 
cover 51.6598 4 12.9149 2.43098 0.05858 
b. forest 147.737 4 36.9344 3.81311 0.0085 
c. range/posture: 41.1278 4 10.2819 1.01952 0.40636 
d. 
urban/se.ttlement 92.6246 4 23.1561 1.61329 0.1866 
B. Social Criteria a.761.-1oo% 44.204 4 11.051 2.02564 0.10502 
Poverty /Income b.49%-75% 
Lewl 37.4612 4 9.36531 3.3081 0.01812 
c.261.-5O% 45.2409 4 11.3102 2.oi362 0.10866 
d.O·25% 42.5872 4 10.6468 0.90604 0.46856 
Population Density a. less than 2.4 38.1994 4 9.54985 1.02179 0.40499 
b.2.5-4.9 107.55 4 26.8875 4.32542 0.00489 
c.5-7.4 30.6113 4 7.65283 1.04916 0.39215 
d.7.5-10 44 4 11 1.00833 0.41348 
e. greater than 
10 62.9074 4 15.7268 1.52053 0.21272 
Number of a. less than 100 
Household 45.7732 4 11.4433 2.16603 0.08636 
b. between 100· 
500 38.1594 4 9.53985 2.34086 . 0.06765 
c. greater thon 
500 76.6947 4 19.1737 1.55287 0.20329 
Peace and order a. Unsafe 112.288 4 28.0719 1.97899 0.11313 
b. Somewhat safe 92.3333 4 23.0833 2.6856 0.04204 
c. Safe, peaceful 
and ode.rly 3.46241 4 0.8706 1.46867 0.22541 
People's a. no 
Participation participation 90.1781 4 22.5445 1.42988 0.2385 
b. moderate 43.8567 4 10.9642 1.32059 0.27519 
c. active. 15.431 4 3.85776 0.85869 0.49507 
C. Economic Q. less than 
Criteria P2OO0 14.0477 4 3.51193 0.50939 0.72904 
Per Capita Income b. P2000-P4000 6.44764 4 2.11191 0.34064 0.84924 
c. P4000-P6000 77.9976 4 19.4994 4.15112 0.00603 
d. greater than 
P6OO0 115.615 4 28.9538 4.19695 0.00549 
Major Products a. agricultural 
craps 72.8939 4 18.2235 5.2556 0.00119 
b. forest crops 93.2704 4 23.3176 3.72656 0.01002 
c. fruit crops 31.1582 4 7.78954 1.91598 0.12229 
d. livestocks 53.325 4 13.3313 1.89642 0.12531 
Access to bodS a. 
infrastructure powe.r/electricity 76.7117 4 19.1779 3.3889 0.01545 
b. road 9.10278 4 2.27569 0.54601 0.70264 
c. wate.r supply 5.90703 4 1.47676 0.36855 0.82997 
Average form SiZe a. less than 2.5 51.4435 4 12.8609 2.19637 0.08217 
b.2.5-4.9 89.1741 4 22.2935 6.75534 0.00023 
c.5-7.4 19.0453 4 4.76134 0.5522 0.69843 
d.7.5-10 71.9925 4 17.9981 1.80131 0.1471 
e. more than 10 151.6 4 37.9001 3.31477 0.D1877 
Note: II Significant" if P ( 0.05 and or F > Fcritical at 0.05, otherwise "Not Significant". 
Significance test waS extended to 90% confide.nce interval for the study. 
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Ferit F_Result • 
2.5&112 Significant 
2.56954 Significant 
2.56524 Not SignlfiCClnt 
2.55718 Not Significant 
2.54292 Not Significant 
2.54627 Significant 
2.55718 Not Significant 
2.56954 Not Significant 
2.55718 Not Sign'iicant 
2.56954 Significant 
2.57874 Not Significant 
2.57874 Not Significant 
2.55339 Not Significant 
2.58367 SignlfiCIIJnt 
2.56954 Not Significant 
2.58367 Not Significant 
2.58367 Not Significant 
2.55718 Not Significant 
2.55718 Not SignifiCClnt 
2.57874 Not Significant 
2.56954 Not Significant 
2.56112 Significant 
2.55339 Not Significant 
2.56524 Not Significant 
2.55718 Not Significant 
2.55339 Not Significant 
2.56112 Not Significant 
2.55718 Not Significant 
2.57874 Significant 
2.56954 Significant 
2.54292 Significant 
2.56112 Significant 
2.55718 Not Significant 
2.55339 Not Significant 
2.54976 Significant 
2.53969 Not Significant 
2.54627 Not Significant 
2.54976 Not Significant 
2.57403 Significant 
2.58883 Not Significant 
2.59997 Not Significant 
2.58883 Significant 
P_Result • 
Significant 
:SIgnificant 
Not 51gnlfi01nt 
Not Slgnlflednt 
Not Signlflmnt 
Significant 
Not Significant 
Not Significant 
Not Significant 
Slg,lIflcant 
Not Significant 
Not Significant 
Not SlgnlfiCIIJnt 
Significant 
Not Significant 
Not Signlflmnt 
Not SlgnlfiCIIJnt 
Not Signiflmnt 
Not Significant 
Not Signlfieant 
Not Significant 
Significant 
Not Significant 
Not Signifimnt 
Not Significant 
~!.SI9nifimnt 
Not Significant 
Not Signiflo:lnt 
Significant 
Significant 
Significant 
Significant 
Not Slgnlflca.nt 
Not Significant 
Significant 
Not Significant 
Not Significant 
Not Significant 
Significant 
Not Signlficont 
Not Significant 
Significant 
1_-.-._"_.-.· _.'.-. 
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Computed Factor Weights by Respondent Group Based on Rating/Ranking 
of Site Selection Criteria 
PNOC PNOC DENR LGU 
Criteria/Respondent Group I (central) I/local) 
Part 1 (1 st Level) 
Ecological 0.31 0.33 0.34 0.34 
Social 0.33 0.33 0.32 0.34 
Economic 0.36 0.33 0.34 0.32 
1.00 1.00 1.00 1.00 
Part 2 (2nd Level) 
A. Ecological 
Soil Erosion Potential 0.15 0.14 0.14 0.14 
Forest Cover 0.13 0.13 0.14 0.14 
Elevation 0.11 0.12 0.12 0.12 
Slope 0.14 0.13 0.13 0.10 
Aspect 0.10 0.12 0.10 0.11 
Land Classification 0.13 0.11 0.11 0:13 
Buffer 0.11 0.13 0.14 0.13 
Vegetative Cover 0.13 0.13 0.12 0.13 
1.00 1.00 1.00 1.00 
B. Social 
Poverty/Income Level 0.18 0.18 0.17 0.18 
Population DenSity 0.17 0.16 0.16 0.15 
Number/Size of Household 0.14 0.16 0.16 0.14 
Social Acceptability 0.15 0.18 0.18 0.18 
People's Participation 0.18 0.17 0.18 0.19 
Peace and Order Situation 0.19 0.16 0.15 0.17 
1.00 1.00 1.00 1.00 
C. Economic 
Revenue/Income Generating Capacit 0.21 0.20 0.21 0.21 
Ability to grow Major Crops 0.19 0.21 0.20 0.21 
Access TO waterways .. 0.20 0.19 0.20 0.21 
Acces to power. road and Market 0.22 0.22 0.21 0.20 
Farm Size 0.17 0.18 0.17 0.17 
1.00 1;00 1.00 1.00 
Part 3 (3rd Level) 
A. Ecological Criteria 
Soil erosion potential of the site 
a. serious 0.16 0040 0.38 0.38 
b. moderate 0.36 0.32 0.32 0.35 
c.less 0048 0.27 0.30 0.28 
1.00 1.00 1.00 1.00 
Forest cover 
a. high 0.16 0.15 0.16 0.20 
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Appendix 6.5 
Farmers Total ,l\verage 
0.33 1.65 0.33 
0.33 1.65 0.33 
0.33 1.69 0.34 
1.00 1.00 
0.13 0.70 0.14 
0.13 0.66 0.13 
0.12 0.60 0.12 
0.12 0.62 0.12 
0.12 0.54 0.11 
0.13 0.61 0.12 
0.13 0.64 0.13 
0.11 0.63 0.13 
1.00 5.00 1.00 
0.17 0.87 0.17 
0.16 0.80 0.16 
0.16 0.74 0.15 
0.17 0.85 0.17 
0.17 0.88 . 0.18 
0.18 0.85 0.17 
1.00 5.00 1.00 
0.20 1.04 0.21 
0.21 1.02 0.20 
0.19 1.00 0.20 
0.20 1.06 0.21 
0.19 0.88 0.18 
1.00 5.00 1.00 
0.36 1.68 0.34 
0.33 1.68 0.34 
0.31 1.63 0.33 
1.00 5.00 1.00 
0.22 0.89 0.18 
-PNOC PNOC DENR LGU Farmers Total Average 
Criteria/Respondent Group I(central) Iflocal) 
b. medium 0.22 0.22 0.20 0.24 0.25 1.14 0.23 
c.low 0.26 0.27 0.29 0.26 0.26 1.34 0.27 
d. open/denuded 0.35 0.36 0.35 0.29 0.27 1.63 0.33 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Elevation of the site 
a. greater than 1000masl 0.32 0.49 0.43 0.49 0.47 2.20 0.44 
b. less than 1000masl 0.68 0.51 0.57 0.51 0.53 2.80 0.56 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Slope or steepness of the site 
a. less than 187. 0.48 0.28 0.39 0.25 0.37 1.78 0.36 
b. between lS7. and 50,},. 0.35 0.36 0.34 0.42 0.35 1.82 0.36 
c. greater than 50'}'. 0.16 0.36 0.27 0.33 0.28 1.40 0.28 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Aspect 
a. East-West facing 0.55 0.52 0.56 0.52 0.52 2.67 0.53 
b. North, South, NE, NW, SE, SW 0.45 0.48 0.44 0.48 0.48 2.33 0.47 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Land Classification 
a. public/forest land 0.47 0.57 0.70 0.56 0.53 2.82 0.56 
b. alienable/disposable land 0.53 0.43 0.30 0.44 0.47 2.18 0.44 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Distance of site from river/stream 
a.0-20m 0.23 0.27 0.20 0.27 0.28 1.26 0.25 
b.21-100m 0.31 0.27 0.23 0.28 0.30 1.39 0.28 
c. 100m-500m 0.25 0.25 0.30 0.21 0.22 1.22 0.24 
d. greater than 500m 0.22 0.21 0.28 0.23 0.20 1.13 0.23 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Existing landuse/vegetative cover 
a. agriculture 0.35 0.33 0.27 0.29 0.30 1.54 0.31 
b. forest 0.17 0.29 0.27 0.26 0.28 1.27 0.25 
c. range/pasture 0.29 0.20 0.27 0.25 0.17 1.18 0.24 
d. urban/settlement 0.19 0.17 0.19 0.20 0.25 1.01 0.20 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
B. Social Criteria 
Poverty/Income Level 
0.7670-1007. 0.30 0.32 0.28 0.25 0.27 1.43 0.29 
b.49'}'0-75,},0 0.27 0.27 0.30 0.29 0.28 1.40 0.28 
c.26%-50% 0.24 0.23 0.24 0.24 0.25 1.19 0.24 
d.0-257. 0.19 0.17 0.19 0.22 0.20 0.98 0.20 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Population DenSity 
a. less than 2.4 0.20 0.16 0.20 0.22 0.20 0.97 0.19 
b.2.5-4.9 0.21 0.19 0.14 0.22 0.22 0.98 0.20 
c.5-7.4 0.19 0.18 0.22 0.21 0.20 1.00 0.20 
d.7.5-10 0.21 0.23 0.20 0.18 0.19 1.01 0.20 
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PNOC PNOC DENR LGU Farmers Total Average 
Criteria/Respondent Group (central) I(local) 
e. greater than 10 0.19 0.24 0.25 0.17 0.19 1.04 0.21 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Number of Household 
a. less than 100 0.40 0.29 0.35 0.32 0.37 1.73 0.35 
b. between 100-500 0.35 0.34 0.36 0.38 0.37 1.79 0.36 
c. greater than 500 0.25 0.37 0.30 0.30 0.26 1.48 0.30 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Peace and order 
a. Unsafe 0.19 0.20 0.19 0.24 0.28 1.10 0.22 
b. Somewhat safe 0.33 0.33 0.24 0.31 0.32 1.53 0.31 
c. Safe, peaceful and oderly 0.47 0.47 0.57 0.46 0.40 2.37 0.47 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
People's Participation 
a. no participation 0.19 0.27 0.19 0.30 0.24 1.19 0.24 
b. moderate 0.36 0.35 0.32 0.31 0.32 1.66 0.33 
c. active 0.45 0.38 0.49 0.39 0.44 2.15 0.43 
1.00 1.00 1.00 1.00 1.00 5,00 1.00 
C, Economic Criteria 
Per Capita Income 
a. less than P2000 0.30 0.28 0.28 0.30 0.24 1.41 0.28 
b. P2000-P4000 0.27 0.27 0.28 0.27 0.24 1.33 0.27 
c. P4000-P6000 0.24 0.25 0.22 0.23 0.26 1.20 0.24 
d. greater than P6000 0.19 0.20 0.22 0.20 0.26 1.06 0.21 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Major Products 
a. agricultural crops 0.28 0.27 0.24 0.27 0.27 1.32 0.26 
b. forest crops 0.27 0.28 0.21 0.23 0.26 1.25 0.25 
c. fruit crops 0.27 0.25 0.27 0.26 0.26 1.31 0.26 
d. livestocks 0.18 0.20 0.27 0.24 0.22 1.12 0.22 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Access to bacis infrastructure 
a. power/electricity 0.31 0.26 0.30 0.30 0.34 1.50 0.30 
b. road 0.34 0.38 0.36 0.34 0.33 1.75 0.35 
c. water supply 0.35 0.36 0.34 0.36 0.33 1.74 0.35 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Average farm size 
a. less than 2.5 0.26 0.23 0.22 0.24 0.21 1.15 0.23 
b.2.5-4.9 0.24 0.23 0.22 0.22 0.23 1.14 0.23 
c. 5-7.4 0.22 0.21 0.24 0.20 0.19 1.05 0.21 
d.7.5-1O 0.19 0.18 0.18 0.18 0.19 0.92 0.18 
e. more than 10 0.10 0.16 0.14 0.16 0.18 0.74 0.15 
1.00 1.00 1.00 1.00 1.00 5.00 1.00 
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